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The public expects good quality dental care and general dental practitioners have
the intention to provide patient centred dental care. Patients are expected to be
more actively involved in clinical decision making. General dental practitioners,
however, have to underpin their clinical decisions explicitly. To achieve this goal,
patients and GDP’s are subjects to continuous changes on different levels in the
process of dental care. The intention to change is an important prerequisite, and
lifelong learning, especially continuing dental education constitutes an essential
instrument to pursue successful changes. Health care is rich in evidence-based
innovations, yet even when such innovations are implemented successfully at one
location, they tend to disseminate slowly. Diffusion of innovations is a major
challenge in health care, including dental care, and this thesis describes an
important instrument.
Guideline development
Health care is among the best endowed of all industries in the richness of its
scientific base. Although gaps in knowledge are still present, clinical science
progresses, and often provides a rational basis for choosing the most appropriate
treatment. Nevertheless, an enormous amount of the scientific knowledge remains
unused1. It has been stated before by the Institute of Medicine, that “between the
health care we have and the care we could have lies not just a gap, but a chasm”2.
The question arises why the gap between knowledge and practice is so large.
The systematical development of clinical practice guidelines (CPGs) in
health care has become of increasing importance in the last three decades3-20.
Quality improvement in health care has numerous aspects, and CPGs constitute
one of the important instruments to contribute to this21. CPGs have been defined as
“systematically developed statements to assist the practitioner and the patient in
making decisions concerning appropriate health care in specific clinical
circumstances”3. The Dutch Institute for Healthcare Improvement (CBO) defines a
CPG as a document with recommendations, guidance and instructions to support
daily practice in health care, based on the results of scientific research and the
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consequent discussion and formation of opinion, aimed at the explicit statements of
good medical practice22.
Many sometimes confusing synonyms or constructs, e.g. guidelines,
standards, practice guidelines, or protocols have been used to describe various
kinds of regulations and recommendations for clinical practice23,24. However, these
terms have often been used in situations to describe a detailed practice policy with
well-defined decisions in similar cases. A CPG should provide guidance, increase
knowledge, and should not be used as a ‘cookery book’25-27. In the United
Kingdom, the Scottish Intercollegiate Guidelines Network (SIGN) has developed
numerous CPGs. In The Netherlands, the Dutch College of Family Physicians
(NHG), among others, successfully developed and introduced a significant number
of CPGs which were, finally, well adopted by the family physicians since this
organisation started in the mid-eighties of the previous century. CPGs are
increasingly seen as a point of reference for physicians’ daily work and as a basis
for education and local protocol setting21.
Clinicians prefer simple, patient specific and user friendly CPGs28-32. Several
methods and strategies for developing practice guidelines can be envisaged. In
medicine, methods have been employed without active involvement of the
practitioners (i.e. participation of doctors in all stages of development), which
resulted in clinical CPGs that were not fully supported by the purported healthcare
workers14. Recent studies show that a successful adoption of guidelines requires
an active participation of the future users19,21. The active involvement of intended
users resulted in CPGs, which were highly appreciated by the medical
professionals19. Currently, professional organisations are increasingly involved in
the process of developing CPGs to ensure their acceptance by the health care
providers29.
CPGs should be based as much as possible on the results of well-designed
studies, retrieved from a systematic literature review. Whereas a systematic
literature review presents the state of evidence on a topic, or provides an answer to
a single question, a CPG can also present recommendations to a range of
questions about specific clinical problems which occur in daily practice. Moreover,
when a review concludes that there is lack of evidence available to answer the
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clinical question, a CPG can still formulate recommendations on the basis of
expert’s opinions and long-term clinical experience.
CPGs are especially useful when practitioners are uncertain about the
appropriate care, or for areas in which large interpractitioner variation exists, for
which new evidence from literature can provide an answer. Health insurers and
governmental organisations are interested in CPGs for financial reasons and to
secure the appropriate use of the health care resources27. It is still unclear whether
CPGs can fulfil all the high expectations they are supposed to possess. It will be
necessary to study the contribution of CPGs to the quality of care, and especially
the outcome of care, and what potentially barriers may exist that limit their
appropriate use in practice. It has therefore been recommended that specific
scientific research on the determinants of, and methods for effective
implementation of guidelines should be established33.
Guidelines in dentistry
In dentistry, the systematic development of CPGs is still in its infancy34. Important
goals of dental CPGs are to provide general dental practitioners with a professional
standard, and to serve as a basis for continuing dental education, and to provide an
integrated overview on how to manage a specific clinical problem. A CPG should
bridge the gap between research findings and daily clinical practice. Without much
time investment, dentists can become aware of new developments about effective
and efficient procedures of dental care. Especially in The Netherlands, with an
existing and still growing manpower problem in dentistry, CPGs can provide
general dental practitioners with an excellent tool for continuing education. Further
research into scientific methods for the development, implementation and
evaluation of CPGs for dental practitioners has been recommended35,36.
To date, few structured efforts have been made to develop, implement and
evaluate systematically developed CPGs in dentistry37. The American Dental
Association (ADA) has a long tradition of identifying and supporting advances in
dentistry, and established some guidelines in the early nineteenthirties34. However,
these guidelines were e.g. for testing dental products, but did not fulfil the criteria of
a contemporary CPG. In Canada, the Canadian Dental Association (CDA) initiated
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a national CPG workshop, which finally resulted in the foundation of the Canadian
Collaboration on Clinical Practice Guidelines in Dentistry (CCCD) in 1999. This
CCCD is the national, autonomous organisation responsible for the development
and maintenance of CPGs for Canadian general dental practitioners, and is now
one of the world leading dental organisations in CPG development38. In the UK,
several health care organisations, such as the National Institute of Clinical
Evidence (NICE) and the Scottish Intercollegiate Guidelines Network (SIGN), also
developed CPGs for dentistry. In The Netherlands in the early nineteen nineties,
the government has transferred the responsibility for improving and maintaining the
quality of dental care to the dental profession and offered substantial financial
support to accomplish this task. Against this background, the Dutch Dental
Association (NMT) has developed a quality assurance programme. Highlights of
this program are the development of nation-wide evidence-based CPGs,
interprofessional collaboration in dental peer groups, and practice visitation by
peers, still on a voluntary basis.
During the 1990s, a new process for reviewing scientific evidence emerged in
medicine and other healthcare fields39. It is based on systematic approaches to
summarising the extended volume of literature that health care providers need to
assimilate for decision making into their practices. This process has been denoted
‘evidence based medicine’, (EBM) and its goal is to help practitioners in providing
the best care for their patients. EBM has been defined as ‘the conscientious,
explicit and judicious use of current best evidence in making decisions about the
care of individual patients”39. Although this process was originally developed in
medicine, its principles also apply to dentistry. The ADA defines evidence-based
dentistry (EBD) as an approach to oral health care that requires the judicious
integration of systematic assessments of clinically relevant scientific evidence,
relating to patient’s oral and medical condition and history, with the dentist’s clinical
expertise and the patient’s treatment needs and preferences. In so far, EBD does
not provide a cookery book that dentists should follow, nor does it establish a
standard of care. EBD relies on the role of individual professional judgement in
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decision-making, based on explicit assessments of the benefits and harms of each
(dental) health care intervention in good communication with the patient.
Quality of dental care has numerous aspects. The dentist’s skills in the
psychomotor, decision-making and communication domain are important
parameters for achieving good quality dental care. Patients do not often recognise
this. Only when unexpected variations in dental care are observed, e.g. by patients
or by insurance companies, the quality of dental care becomes a subject of
discussion. This may e.g. be caused by differences in patient populations between
dental practices, or dentists’ attitude towards specific treatment planning and the
way how dental care and dental practice are organised.
Asymptomatic impacted mandibular third molars
The prophylactic removal of asymptomatic, impacted mandibular third molars is
widely accepted, as these teeth have been associated with various types of
pathology. However, recent literature indicates that the prevalence of serious
pathology caused by third molars is overestimated40-43. The transfer of such new
evidence into daily dental practice obviously still needs improvement44.
The topic used in this thesis, the management of asymptomatic, impacted
mandibular third molars, is an example of a selected topic for which large variation
regarding decisions to remove or retain asymptomatic, impacted mandibular third
molars among general dental practitioners exists40. As such, a CPG (based on new
evidence, or on old evidence not yet acted upon)39 could have an important impact
on the management of wisdom teeth. Upon implementation, the CPG could affect
the management of a great number of wisdom teeth. For this topic, even small
changes in practice could have major impacts on health outcomes and resources,
which justifies the selection of this topic in this thesis.
Aims and outline of this thesis.
This thesis concerns the development and use of CPGs in dentistry. Although
many factors may well be similar to general physicians, there may also be
considerable differences in medical and dental practice given the different funding
and organisational structures. The aim of this thesis is threefold. The first aim is the
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development of a method for the selection of topics, which are suitable for the
development of CPGs for Dutch general dental practitioners and an assessment of
opinions of Dutch general dental practitioners on CPGs. The second aim is
research into evidence-based methods for the development and authorisation of
dental CPGs. The third aim is to study methods for the dissemination,
implementation and evaluation of CPGs among Dutch general dental practitioners
and how they affect clinical decision-making.
CPGs are intended to bridge the gap between theory and daily practice. Before the
development and implementation of a CPG, it has been recommended to assess
the opinions of the intended users on CPGs and to identify potential barriers in the
implementation process21. Especially in The Netherlands, where little experience
with CPGs in dentistry exists, this will provide an insight in general dental
practitioners opinions on CPGs. Chapter 2 of this thesis presents a study in which
figures on actual general dental practitioners’ opinions on the contribution of CPGs
to the quality of dental care were assessed, and four aspects of CPGs are
described.
The first step in developing CPGs is the selection and refinement of the topic
or subject23,45 (table 1). Chapter 3 presents a study in which four methods for
assessing the preferences of the Dutch dental profession for topics to be
considered for the development of dental CPGs were compared. CPGs can be
developed for a wide range of subjects. The selection of an appropriate topic is a
crucial step in the procedure of guideline development45. The selected topic should
be converted into an answerable clinical question39. A successful implementation of
a CPG highly depends on the importance and relevance of the topic to the intended
users. Many criteria have been considered in selecting topics that may be
appropriate for the development of CPGs, e.g., a large or unexplained variation in
diagnostic or therapeutic procedures, the potential of a topic to improve the care,
and the amount of interest among the profession45,46. In this thesis, a profession
centred approach has been advocated, as this may help to increase the
acceptance of CPGs by general dental practitioners30.
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The second relevant aspect in the procedure of developing CPGs is the
composition of the guideline development group. The effectiveness of CPGs in
improving dental care not only depends on the CPGs themselves, but also on the
characteristics of the group producing them. Moreover, CPGs can be developed on
a local (bottom up) or on a national (top down) level45-53.
The third step in the development of a CPG is the identification and
assessment of the evidence from literature. An effective method is performing a
systematic review. The purpose of a systematic review is to collect all available
evidence, assess the quality of the selected studies and combining the results. The
potential applicability and strength of recommendations are essential parts of the
CPG. Sometimes, a systematic review is already available in a specific database,
e.g. the Cochrane Library. If a current review is not available, a computer search of
Medline or Pubmed is the usual starting point. Additional search strategies, such as
hand searching relevant journals and handbooks, will often yield additional studies.
However, this is a very time and cost intensive procedure55. A description of the
method followed for a literature review, with search terms, Mesh headings, in- and
exclusion criteria is presented in the Materials and Methods section of the studies
presented in chapters 3, 4 and 5.
The fourth step in developing CPGs is the formulation of the CPG following a
specific procedure. The evidence gathered in the third step of the procedure and
combined with clinical expertise, should then be translated into a draft-CPG. After
Table 1. The steps that can be identified in the methodology for the development of
a CPG45,46.
1. Topic selection 
2. Composition of the CPG development group
3. Systematic literature review
4. Formulation of a draft-CPG
5. Testing and improving the CPG
6. Authorisation and presentation of the CPG
7. Dissemination and implementation of the CPG
8. Evaluation and revision of the CPG
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formulation of the draft-CPG, the guideline should receive external review to ensure
content validity, clarity, and applicability.
Several methods exist to develop CPGs, and almost every CPG developing
organisation uses its own procedure53. The National Institutes of Health (NIH), e.g.,
follow a consensus procedure, whereas the CCCD adopts an explicit method with
representatives from all Canadian dental organisations. Especially in situations for
which almost no sound evidence from research is available, a RAND modified
Delphi procedure has been recommended53. Chapter 4 describes a study in which
two methods for the development of a CPG on the management of asymptomatic,
impacted mandibular third molars are compared on the quality of the CPG and the
time investment per method. These methods were a local and a national
development procedure, respectively, and both were profession centred. Data on
five dimensions of guideline quality are presented, using the Appraisal of
Guidelines for Research and Evaluation (AGREE)56 instrument for the assessment
of these five dimensions. The draft-CPGs were appraised by a panel of four
experienced researchers.
The fifth step in the development of a CPG is the authorisation and the
presentation of the CPG. Several organisation which use their own procedure for
the development, also have their own procedure for the authorisation of the CPG.
The CPG as used in the studies described in this thesis was not authorised by a
professional dental organisation, but was tested in daily practice among ten general
dental practitioners.
It is not easy to initiate changes in daily practitioners’ clinical performance.
An intervention for changing a procedure, will first have to affect general dental
practitioners’ knowledge, then their attitude, and finally their clinical performance35.
Chapter 5 presents a study in which an intervention to improve general dental
practitioners’ knowledge on the management of asymptomatic, impacted
mandibular third molars is described. General dental practitioners were offered
selected literature on this topic, and their knowledge was assessed by simulated
patient cases (see appendix).
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Active implementation of CPGs is advocated. As shown in the study presented in
chapter 2, some hesitance exists by dentists to use CPGs. In order to get future
general dental practitioners acquainted with CPG, students should already become
familiar with the objectives and the use of CPGs during their study. In chapter 6, a
study is presented in which the effect of the implementation of a CPG on dental
students’ decision making is assessed. For this study, a CPG on the management
of asymptomatic impacted mandibular third molars was used.
As described before, CPGs need an active implementation strategy. Several
controlled trials showed that efforts to implement guidelines are often not very
successful. At best, small to moderate changes have been found, and the impact
on patient outcomes has often not been studied. Chapter 7 describes the impact of
a CPG implementation strategy on general dental practitioners’ decision-making. In
this study, dentists’ knowledge and clinical performance on the management of
asymptomatic, impacted mandibular third molars was evaluated. For this study, a
cluster randomised controlled two-arm trial was conducted, in which 92 general
dental practitioners participated.
CPGs are intended to bridge the gap between theory and daily practice.
They need an active implementation strategy. Several controlled trials showed that
efforts to implement guidelines are seldom successful. At best, small to moderate
changes have been found, and the impact on patient outcomes has generally not
been studied. Before a CPG can be implemented, potential barriers should be
studied.
The seventh and last step in the procedure is the evaluation of the effect of
the CPG, as it should continuously improve the quality of dental care for patients.
However, concentrating only on patient outcomes alone as a measure of the
success of the CPG is insufficient and may be impractical, given the small numbers
of patients which complied with the CPG. It has been recommended that all
components in the CPG development process should be considered. Without an
evaluation of each step in the procedure, it is not known which step or steps in the
chain may have been inadequate.
A CPG should be updated as soon as relevant new evidence is published,
but it may be better to set a date for updating the scientific evidence, i.e. the
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systematic review, that underpins the CPG. Another possibility is to specify a date
for updating the CPG itself. The clinical effect of the implementation of the CPG is
described in chapter 7. An updating procedure for the CPG, however, was beyond
the scope of this thesis.
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Research questions and studies of this thesis.
Research question Study Chapter
What are the dentist’s opinions
on clinical practice guidelines?
Clinical practice guidelines: opinions of
dental practitioners on their contribution to
the quality of dental care.
2
What is an applicable method
for topic selection?
Development of clinical practice guidelines
for dentists: methods for topic selection.
3
What is a reliable method for
the development of a CPG?
Development of clinical practice guidelines:
evaluation of 2 methods.
4
Will changes in knowledge
influence dentists’ treatment
decision-making?
Effect of selected literature on dentists’
decisions to remove asymptomatic, impacted
lower third molars.
5
What is the influence of a CPG
on dental student’s decision-
making?
The influence of providing a clinical practice
guideline on dental students’ decision
making
6
Will change in knowledge
cause different treatment
decisions by dentists?
The effect of clinical practice guideline
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ABSTRACT
Objectives: To assess the opinions of general dental practitioners regarding the
development and importance of clinical practice guidelines and their contribution to
the quality of dental care.
Methods: A questionnaire was sent to a representative sample of 1656 dentists in
The Netherlands. Factor analysis was conducted to identify scales of variables, and
a reliability analysis was conducted to verify the reliability of the identified scales.
The effect of the independent variables is expressed as Odds ratio per scale part
(standard deviation, SD). Regression analyses were conducted to study deter-
minants of the opinions on clinical guidelines.
Results: The response rate was 73%; 54% percent of the respondents supported
the development of clinical practice guidelines for dentists. Most respondents
indicated that clinical practice guidelines could be used as a checklist, as a support
in daily clinical decision-making, and as a basis for continuing dental education.
The factor analyses yielded four scale factors. “Contribution of guidelines to
effectiveness of care” (OR 1.95/SD), “contribution of guidelines to professional
autonomy” (OR 1.70/SD), “contribution of guidelines to quality of care” (OR
2.52/SD), and “contribution of guidelines to collaboration” (OR 1.49/SD) complied
with the criterion of Cronbach’s alpha > 0.60. Multiple regression analysis with the
four scale factors as dependent variables yielded only extremely low correlations
for practice and dentist characteristics (R2 ranged from 0.01 to 0.04).
Conclusions : Only about 50% of dentists support the development and
implementation of clinical guidelines. Guidelines are seen as helpful in the provision
of continuing dental education and as a support in daily clinical decision-making.
The most important barrier to successful implementation of clinical practice
guidelines is the fear of the dental practitioners that guidelines will reduce their
professional autonomy. Practice and dentist characteristics are unrelated to
dentists’ opinions on clinical practice guidelines.
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INTRODUCTION
During the last decade there has been an increasing interest in developing clinical
practice guidelines in health care (1- 18). Clinical practice guidelines may help to
improve and monitor the quality of care, and can be defined as systematically
developed statements to assist the practitioner and the patient in making decisions
concerning appropriate health care in specific clinical situations (1). Practice
guidelines have been designated as essential parts of professional quality systems
in health care (4). Although difficult to demonstrate, recent reports suggest that
diagnostic and treatment decisions based on practice guidelines may improve the
quality of care provided to patients (4, 12).
To date, practice guidelines have been implemented in health care with
varying success. The first guidelines introduced in the area of general medicine
were developed without active participation and involvement of the intended users,
i.e., general practitioners, and were partially without a credible scientific basis (11).
This frequently resulted in guidelines which were not fully supported by the
profession (11, 12), and as a consequence general practitioners tended to classify
them as “unpractical” (3, 11). Currently, professional organisations are involved in
all stages of guideline development to increase the probability of acceptance by the
health care workers (11, 12). Professional organisations for family medicine and
medical specialists in The Netherlands have successfully developed and
implemented a significant number of clinical practice guidelines, which were well
accepted (12, 19, 20).
In dentistry only a few attempts have been made to develop and implement
clinical practice guidelines (5, 21 - 25). Some initiatives resulted in the development
of general dental practice guidelines pertaining to practice management and patient
related aspects of dental treatment, and to appropriate communication between
health care professionals (26). In The Netherlands, the government has transferred
the responsibility for improving and maintaining the quality of dental care to the
dental profession (5). As such, the Dutch Dental Association has developed a
quality assurance programme, of which the construction of nation-wide clinical
practice guidelines and interprofessional collaboration in dental peer groups, both
on a voluntary basis, are essential parts. These guidelines should be based on
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sound and convincing evidence, the guideline development procedures should be
clear and explicit, and the authorisation should be performed by a well-accepted
organisation (10). According to a 1997 survey, most of the existing dental clinical
guidelines in The Netherlands did not fulfil these requirements (23), and may
therefore complicate their acceptance. In addition, these guidelines were not
systematically disseminated and implemented nation-wide.
An important goal of evidence-based dental clinical practice guidelines is to provide
dentists with a professional standard and to serve as a basis for continuing dental
education (23). However, not much is known about the attitudes, expectations and
opinions of dentists towards the development and use of clinical practice
guidelines. Much attention has been given to the scientific validity and reliability of
guidelines, but research into factors that may be decisive for their use in clinical
practice is still scarce (17). Before starting to develop guidelines, it is extremely
valuable to understand the characteristics of effective guidelines (11, 17). Several
studies focussed on some features of guidelines regarding their appropriate use in
daily practice (13 – 16, 27, 28). Confidence in the quality of the guideline and the
credibility of the group that developed it, are essential aspects for the acceptance of
a guideline (11). Although many factors may well be similar to general physicians,
there may also be considerable differences in medical and dental practice given the
different funding and organisational structures (24, box 1). Moreover, in dentistry, a
notable move towards a more profession-centered approach has been observed
(29 - 31). A better insight into dentists’ opinions and preferences may be helpful in
the implementation of future guidelines, thus increasing the acceptance by
practitioners. This study assesses the opinions of general dental practitioners
towards the development, use and barriers of evidence based clinical practice
guidelines and their contribution to the quality of dental care.
METHODS
As part of a national survey periodically performed by the Dutch Dental Association
(NMT), a questionnaire on dental practice guidelines was written. Other questions
concerned work- and practice characteristics and experiences with a recently
introduced treatment protocol on periodontology.
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Box 1. Dental practice in the Netherlands
Dental practice: 65% of the Dutch dentists work in a single-handed practice, and
35% in group practices. The majority of the dentists run their practice as a private
enterprise.
Practice routines: about 2500 patients attend their dentist at least once a year for a
check-up, which is free of charge for ‘Sickfund’ insured patients. The ‘Sickfund’ is a
health care insurance, compulsory for people with a yearly income under † 30,000.
About 57% of the Dutch population is ‘Sickfund’-insured, whereas 43% has a
private insurance. The ‘Sickfund’ covers full medical care, whereas the coverage of
dental treatment requires additional payment. Patients with a dental insurance
generally pay 25% of the costs of the dental treatment themselves.
Continuing dental education (CDE) activities: CDE is on a voluntary basis. Over
50% of the dentists attend CDE actively at least once a year. About 25% of all
dentists participate in a dental study (peer) group.
Table. Practice size, mean number of patients and dentists per practice, and mean







Percentage of dental offices 42% 44% 14%
Number of dentists, mean 1.1 1.4 1.8
Number of patients, mean 2207 2620 3180
Mean dental assistant (modus) 1.6 (2) 2.3 (2) 3.5 (3)
Mean dental hygienist (modus) 0.1 (0) 0.6 (0) 1.1 (1)
Mean dental secretary (modus) 1.2 (0) 0.9 (0) 1.2 (0)
Participants
The questionnaire was sent to 1656 general dental practitioners randomly selected
from a total of 5692 general dental practitioners practising in The Netherlands in
1998. The sample was carefully selected by the research department of the Dutch
Dental Association in order to be representative, and was balanced for gender,
age, year and university of graduation (32).
Questionnaire
The questionnaire comprised 29 items and was evaluated for appropriateness
among a panel of 5 practising dentists and dental researchers. The questions were
modified according to their comments. In an introductory section the constructs
general and clinical practice guidelines were explained and some examples were
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given. In the questionnaire, an evidence-based clinical practice guideline was
defined as “a guidance, based on evidence and on clinical expertise, to assist the
practitioner in making decisions concerning appropriate health care”. Six questions
were related to characteristics of the dental office and personal education activities
(number and insurance status of registered patients, number of dentists and
auxiliaries, number of weekly working hours), and 23 questions pertained to the
dentist’s opinions regarding the development and use of evidence based clinical
practice guidelines, and on their contribution to the quality of dental care. These
questions addressed the effectiveness of care, the professional autonomy, the
quality of care, the professional cooperation, and continuing dental education
activities. In answering the questions, the participants were asked to indicate the
level of their agreement with each of the items using the following ordinal scale:
agree; neither agree/nor disagree –do not know; disagree. The question “Do you
consider it important that clinical practice guidelines should be developed to
support dental general practitioners in clinical decision making?” could be
answered with “yes” or “no”. Those who were in favour of the development of
clinical practice guidelines were asked to propose topics for future clinical practice
guidelines and to justify their suggestions.
Procedure
The initial mailing included an introductory letter, a confidentially coded
questionnaire, and a reply-paid envelope. A reminder was sent after one month to
those who did not respond. Two months after the initial mailing the non-
respondents were reminded by telephone to send in the questionnaire.
Respondents who indicated that they were not general practitioners were excluded.
Statistical analysis
Modes were imputed for incidental missing observations. Factor analyses (principal
component analysis, with Varimax rotation) were conducted to identify scales
(clusters) of variables. A reliability analysis was conducted to verify the reliability of
the item sum of the identified scales. A scale factor was included in further
statistical analysis at Cronbach’s alpha>0.60. Logistic regression analyses using
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the response to the question “Do you consider it important that clinical practice
guidelines should be developed to support dental general practitioners in clinical
decision making?” as dependent variable were conducted to test the effect of single
and scaled factors (independent variables) on the decision to support the
development of clinical practice guidelines. The effect of the independent variables
is expressed as Odds ratio per scale part. In accordance to the beta coefficient in
linear regression, the scale part was chosen to be one standard deviation (Z-score
of independent variables). Thus, the Odds ratio is represented as OR/sd. Finally, a
multiple regression analysis was conducted between the identified factors as
dependent variables and several practice aspects (year of graduation, number and
insurance status of registered patients, number of auxiliaries and dentists per
practice, workload defined as the ratio of the number of patients and weekly
working hours), and the dentist’s continuing dental education activities (participation
in study groups, peer groups and practice visitation).
RESULTS
After two reminders 1212 dentists (response rate 73%) returned the questionnaire.
Thirty-five responses were excluded from further analysis as these dentists were
retired and did not practice anymore. As a result, the questionnaires of 1177
dentists were analysed. The groups of respondents and non-respondents were
similar in terms of year of graduation, gender, workload, number of auxiliaries and
participation in dental peer groups.
General aspects
The mean age of the respondents was 44.4 years, with a range of 25 to 67 years.
The mean year of graduation was 1979 (range 1954-1996). The majority (91.1%)
worked as a general dental practitioner in a private or community dental practice.
On average, the respondents spent 41 hours on treatment or treatment related
activities per week, with a range of 4 to 75 hours. The respondents provided dental
care for an average of 2560 registered patients (range 100–12000). On average,
3.2 dental auxiliaries per dentist were working in the dental office. Thirty percent of
the respondents participated in dental study groups, whereas 25% participated in
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dental peer groups, and 13% took part in practice visitation activities. A comparison
of the representativeness of the sample of respondents with the Dutch population
of dentists in 1998 (32) and non-respondents revealed no significant differences
with respect to gender, age, year and university of graduation.
Dentists’ opinions about guidelines
Fifty-four percent of the respondents answered with “yes” to the question “Do you
consider it important that clinical practice guidelines should be developed to
support dental general practitioners in clinical decision making?” and thus
supported the development of clinical practice guidelines. Tables 1 and 2 list the
percentages of the responses given to the items contained in the questionnaire.
Table 1. Identified factors (bold typeface) and responses (n=1177) to items of the questionnaire
concerning dentists’ opinions about guidelines, and the factor loading for each individual item.












Contribution of guidelines to effective care (a=0.66)
- Are useful as checklist 0.58 89.6 6.6 1.7 2.2
- Are supportive in daily dental decision making 0.66 66.4 20.8 3.0 9.8
- Are essential for dental and continuing education 0.63 53.1 27.9 6.9 12.1
- Show to others how dentists work 0.62 42.8 30.7 8.9 17.6
- Will neutralise large treatment variation between dentists 0.50 34.7 30.5 9.5 25.3
- Are useful for cost-effective and efficient work 0.56 25.9 31.0 9.9 33.2
- Should be obligatory 0.41 8.9 23.3 2.4 65.4
Contribution of guidelines to professional autonomy (a=0.66)
- Will strait-jacket the dentist 0.72 55.8 26.1 2.4 15.7
- Will affect professional autonomy 0.78 32.4 30.1 5.3 32.2
- Are rarely feasible and suitable in daily dental practice 0.63 19.3 39.7 9.1 31.9
- Are detrimental to good dental care 0.60 6.2 24.4 5.7 63.7
The respondents indicated that clinical practice guidelines could be used as a
checklist (89.6%), as a support in daily clinical decision-making (66.4%), and as a
basis for continuing dental education (53.1%). Sixty-five percent of the respondents
35
were of the opinion that conformation to clinical practice guidelines should not
become obligatory, whereas 55.8 percent said they were afraid that clinical practice
guidelines would severely limit the freedom of choice for dentists.
Table 2. Identified factors (bold typeface) and responses (n=1177) to items of the questionnaire
concerning dentists’ opinions about guidelines, and the loading for each individual item.















Contribution of guidelines to quality of care (a=0.77)
- Monitoring the quality of dental care 0.66 55.9 26.9 6.7 10.5
- Promoting expertise and continuing dental education 0.79 55.0 29.2 6.1 9.7
- Making complex treatment decisions in special situations 0.66 51.1 24.3 9.5 15.1
- Gathering knowledge 0.78 47.8 30.0 4.7 17.5
- Communication with patients 0.59 42.0 33.6 6.1 18.3
Contribution of guidelines to professional collaboration (a=0.64)
- Making agreements in group practice 0.70 61.5 20.9 10.2 7.4
- Peer review / practice visitation 0.69 45.6 29.7 9.1 15.6
- Co-operation with other health care providers 0.58 40.0 32.5 9.3 18.2
- Dealing with insurance companies 0.66 38.0 23.5 13.5 25.0
Statistical analysis
The category ‘do not know’ represented only small proportions of the responses (on
average 5,9%). Therefore, the responses to the categories ‘neither agree – nor
disagree’ and ‘do not know’ were collapsed in further statistical analyses. Modes
were imputed for 51 (0.2%) missing observations. The factor analysis on the items
concerning the importance of guidelines yielded two scale factors, i.e., “contribution
of guidelines to effective care” (alpha=0.66; table 1), “contribution of guidelines to
professional autonomy” (alpha=0.66; table 1), which together explained 41% of the
variance. The second factor analysis on the items concerning the aims of
guidelines also yielded two scale factors, i.e., “contribution of guidelines to quality
of care” (alpha=0.77; table 2), and “contribution of guidelines to collaboration”
(alpha=0.64; table 2), which explained together 53% of the variance. Logistic
regression analysis indicated that the support of clinical practice guidelines was not
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significantly influenced by gender (p = 0.15), year of graduation (p = 0.54), number
of auxiliaries (p = 0.07), number of patients (p = 0.85) and number of weekly
working hours (p = 0.83), whereas the participation in continuing dental education
activities resulted in more support of guidelines (OR 1.36/sd, 95% CI 1.20 – 1.54, p
< 0.0005). Logistic regression analysis furthermore demonstrated a statistically
significant relationship between the support for clinical guideline development and
all four scale factors (table 3). Multiple regression analysis revealed that little
variance within the scale factors could be explained by a cluster of regular practice
related variables (0.01<R2< 0.04).
Table 3. The scale factors, Odds ratios, 95% Confidence Intervals, and p values,
and their influence on the support of the development of clinical practice guidelines.
Positive contribution of
guidelines to:
OR/sd 95% CI P-value Support for development
of guidelines
Effective care 1.95 1.62-2.39 <0.00005 More support
Professional autonomy1 1.70 1.43-2.01 <0.00005 More support
Quality of care 2.52 2.05-3.06 <0.00005 More support
Collaboration 1.49 1.25-1.79 <0.00005 More support
1A high score indicates that respondents have the opinion that CPGs straitjacket dentists in their
professional autonomy, but that CPGs are at the same time helpful in daily practice (see table 1).
DISCUSSION
The results from this first national survey of Dutch dentists on clinical practice
guidelines indicate that about fifty percent of the dentists in The Netherlands
support the development of clinical practice guidelines to facilitate clinical decision-
making and for monitoring the quality of dental care. However, practice guidelines
were at the same time reported to either straitjacket the dental profession, or
restrict the dentist’s autonomy (table 1), which appear to be major barriers to their
use. Acceptance of clinical practice guidelines by the dental profession therefore
calls for well-planned implementation strategies.
A response rate ranging from 60 to 80 percent can be attained routinely in
surveys among populations of profession (33). The response in this study (73%) is
well within this range. It has been shown that non-response bias may particularly
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affect the representativeness of the results from questionnaires on attitudes (33).
However, the selection criteria showed no differences between the groups of
respondents and non-respondents. Hence, due to the careful selection of the
sample and the large sample size (29% of all dentists), the sample warrants
adequate representativeness for the target population of Dutch general dental
practitioners (32).
The development and use of clinical practice guidelines was supported by
about 50 percent of the dentists in this sample. This support is remarkably low and
might be an important barrier for future guideline implementation. Although the
development of evidence-based clinical practice guidelines does not require a
majority vote of dentists or patients, a positive attitude of the dental profession
towards the development of clinical practice guidelines will facilitate their
acceptance and implementation. Many dentists feel that guidelines could provide
support in rendering appropriate dental care and are feasible and suitable in daily
dental care, but they do not want them to become obligatory. In fact, 56% of the
respondents expressed reluctance against a compulsory use of guidelines, fearing
that these might limit their professional autonomy. This is well in accordance with
the findings of other studies, where internal specialists and general practitioners
expressed the same reluctance (14, 16, 34). It is disappointing that only half of the
respondents felt that guidelines are appropriate for promoting expertise and
continuing dental education, and for making complex treatment decisions, as these
are the main purposes of clinical practice guidelines (23). As a result, guideline
implementation strategies should take these issues well into account.
The response category “neither important, nor not important” was quite
frequently chosen by the respondents (tables 1 and 2). This may be explained by
the fact that most dentists at that time did not have any experience with evidence-
based clinical practice guidelines. If clinical practice guidelines were derived from
well-constructed clinical trials and systematic reviews, and general dental
practitioners would have worked with these guidelines, they might have responded
differently. It is a challenge to promote the use of evidence-based guidelines to the
dental profession, and to inform a large proportion of the Dutch dentists of their use
and usefulness. It is uncertain to what extent the experiences of the Dutch situation
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can be transferred to other countries. In The Netherlands, the Dutch government
has transferred the responsibility for improving and maintaining the quality of dental
care to the dental profession (5). It is evident that the dental profession will not
advocate an obligatory use of guidelines, as is the case in most other Western
European countries. The current feelings among Dutch dentists concerning the
development and use of clinical practice guidelines may well reflect those among
dentists in other Western European countries. Logistic regression showed that all
identified factors significantly explained the variance in the responses to the
question concerning the support for clinical practice guidelines. Apparently, dentists
who support guideline development feel that guidelines have a positive effect on
the effectiveness and quality of care, and the reverse is applicable to those who
oppose to the use of guidelines. In developing and implementing clinical practice
guidelines, the identified scale factors should play an important role as they indicate
either positive or negative aspects. Positive aspects such as the outcome that
guidelines may contribute to the maintenance and improvement of the quality of
dental care should be emphasised in the promotion of guidelines, and a negative
aspect such as the feared loss of professional autonomy should be taken into
account by providing an acceptable band width of the proposed diagnostic and
treatment strategies.
The variation of the identified scale factors could not be explained by some
regular practice and dentist variables. This finding indicates that the opinions of
dentists on the subject of clinical practice guidelines are most probably related to
dentists’ personal views on the use of, and misunderstandings about guidelines.
This has already been shown for general practitioners (33). Perhaps also the fairly
high number of dentists that had not been exposed to evidence-based guidelines at
the time of the questionnaire may have contributed to this result. The high
percentages found for the response category “neither agree, nor disagree” supports
this hypothesis. For a successful implementation of clinical practice guidelines, it
will be necessary to continuously discuss the advantages and disadvantages with
dentists, to emphasise the positive aspects, and to ascertain that the proposed
diagnostic and treatment strategies contained in a guideline will decrease the
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occurrence of the reported negative aspects. As a result, the acceptance of
guidelines may increase.
Only 35% of the respondents felt that clinical practice guidelines would reduce
large treatment variation between dentists (table 1), although other studies
indicated that practice guidelines improved the inter-practitioner reliability in clinical
decision-making (18, 21, 26). An important issue regarding the effect of clinical
practice guidelines on the improvement of quality of care is their validity. Although
half of the Dutch dentists are confident that the quality of dental care will be
improved by clinical practice guidelines (tables 1 and 2), no research reports have
been found in the area of dentistry which indicate that clinical treatment was better
or more effective, patients were more satisfied, etc. when guidelines were used.
This also applies to medical care (13, 14). Moreover, the availability of guidelines
does not automatically assure that practice routines will be changed (18, 35, 36).
For physicians, it has been shown that barriers perceived for a specific guideline
may not be present for other guidelines (36). This may also apply to dental
practitioners. Moreover, the development of evidence based clinical practice
guidelines in dentistry is still in its infancy (24). This is a striking difference between
dentists and physicians, who already have more than a decade of experience with
guidelines. Most dental practitioners work in a single handed practice and have little
contact with other medical specialists, whereas physicians more commonly work in
teams. Whether or not this may influence the acceptance of clinical practice
guidelines in dentistry has yet to be investigated.
Well-planned implementation strategies, e.g. involving existing continuing
dental education activities such as study groups, and national meetings, should be
conducted. Future research should therefore not only focus on the validity, but also
on methods to successfully implement guidelines.
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ABSTRACT
Objectives: The aim of this study was to compare four methods for assessing the
preferences of the dental profession for topics to be considered for the
development of clinical practice guidelines.
Methods: The methods were: (1) a survey among dentists, (2) an analysis of topics
discussed in dental peer groups, and (3) screening of dental journals. A fourth
method was obtained from method number 3. The frequencies of the reported
topics were calculated for each of the methods. For the fourth method the number
of publications per topic were plotted against the year of publication, and the slope
of the linear regression line was used as an indicator. Within each of the four
methods, the topics were ranked according to the frequency in which they were
reported, and to the slope value. The reliability of the methods was tested by the
“item-rest sum correlation”, which is the correlation of the rank positions of one
method with the sum of the rank positions obtained by the remaining three
methods.
Results: In using all methods, a total of 1027 topics were obtained. Reclassification
resulted in 34 topics. Moderate item-rest sum correlations ranging from 0.34 to 0.48
were found for all methods, indicating that the rank order of every method
moderately predicts the sum of the rank orders obtained by all other methods. The
topic ‘prevention of cross-infection’ had the highest overall rank position.
Conclusions: It is concluded that the four applied methods appeared to provide a
consistent ranking of potential topics. In view of the fact that the questionnaire
method is generally applicable, this method should be preferred for assessing
dentists' preferences for topics to be considered for the development of clinical
practice guidelines.
Key words: Clinical practice guidelines; topic selection; methods.
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INTRODUCTION
The development of clinical practice guidelines in health care has become of
increasing importance in the last decade (1-7). Clinical practice guidelines may help
to improve and monitor the quality of care, and can be defined as systematically
developed statements to assist the practitioner and the patient in making decisions
concerning appropriate health care in specific clinical circumstances (1). Several
methods and strategies for developing practice guidelines can be envisaged (3). In
medicine, methods have been employed without active involvement of the
practitioners (i.e. participation of doctors in all stages of development), which
resulted in clinical practice guidelines that were not fully supported by the purported
healthcare workers (5). Recent studies show that a successful adoption of
guidelines requires an active participation of the professional associations. Their
active involvement resulted in guidelines which were highly appreciated by the
practitioners (8, 9). Currently, professional organisations are increasingly involved
in the process of developing clinical practice guidelines to ensure their acceptance
by the health care providers (5). In The Netherlands, both the professional
organisations for family and specialist medicine successfully developed and
introduced a significant number of guidelines which were well adopted by the family
physicians and medical specialists (5).
Important goals of dental guidelines are to provide dentists with a
professional standard and to serve as a basis for continuing dental education. To
date, few structured efforts have been made to develop, implement and evaluate
clinical practice guidelines in dentistry. Therefore, further research into scientific
methods for the development, implementation and evaluation of clinical practice
guidelines for dental practitioners has been recommended (6, 10, 11).
In The Netherlands, the government has transferred the responsibility for
improving and maintaining the quality of dental care to the dental profession. As
such, the Dutch Dental Association has developed a quality assurance programme.
Essential parts are the construction of nation-wide evidence-based clinical practice
guidelines and interprofessional collaboration in dental peer groups, both on a
voluntary basis.
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The selection of an appropriate topic is a crucial step in the procedure of guideline
development. A successful implementation of a practice guideline highly depends
on the importance and relevance of the topic to the intended users (12). Many
criteria have been considered in selecting topics that may be appropriate for the
development of clinical practice guidelines, e.g., a large or unexplained variation in
diagnostic or therapeutic procedures, the potential of a topic to improve the care,
and the amount of interest among the profession (2, 13-16). Different stakeholders
may assign different priorities to topics for guideline development and it is unlikely
that all guideline developing organisations will agree on the selection criteria and
priorities. A professional association may have an interest in guidelines for the
management of specific diseases, whereas insurance companies may prefer to
optimise their expenditures (17), and patients may prefer cost-effective guidelines
that also consider issues related to quality of life. This study deals only with topics
as considered important by dentists.
Appropriate topics can be selected by several methods. Almost every
guideline development programme employs specific procedures (3, 12, 13), but
undisputed procedures for priority setting are scarce (18). Until now, a comparison
between methods of topic selection has not been conducted. In this study, three
methods for the selection of topics for clinical practice guidelines in dentistry were
compared, and the reliability of the methods was assessed. Additionally, one of the
three methods was divided into two methods for analysing different aspects.
METHODS
The following three methods for assessing dentists’ preferences regarding the
selection of topics for practice guideline development were compared: (1) a survey
among dentists in The Netherlands, (2) an analysis of topics discussed in dental
peer groups, and (3) a screening of the dental literature. The null-hypothesis was
that all methods of topic selection would yield similar priorities for topics.
The survey method has been successfully employed by the Dutch College of
General Physicians (3). The survey was conducted as part of a nation wide survey
among Dutch dentists carried out in 1998 to obtain information on practice
management. A questionnaire was sent to a sample of 1656 Dutch dentists which
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covered almost 30% of all practising dentists in The Netherlands. The sample was
stratified for gender, age, and year of graduation. The dentists were asked if they
consider it important that clinical guidelines should be developed to support dental
general practitioners in clinical decision making. Dentists replying with “yes” were
subsequently invited to propose a maximum of five topics, perceived as a
bottleneck in daily practice, and to motivate their suggestions. It was assumed that
topics which were mentioned most frequently, had the highest relevance for the
development of a clinical practice guideline.
For the second method, topics which had been discussed in Dutch dental
peer groups were analysed. A dental peer group consists of eight to ten general
dental practitioners, who attend monthly sessions during which practice related
subjects are discussed as part of a quality assurance programme. This national
peer group system is part of a larger Quality of Dental Care Programme of the
Dutch Dental Association. In The Netherlands, approximately 1380 dentists, i.e. 25
% of all Dutch dentists, participate in 153 peer groups. The raw data consisted of all
topics discussed by all peer groups in The Netherlands from 1989 to 1998. These
data were obtained from the Dutch Dental Association, which systematically
registered the topics. Topics, which were discussed most frequently, were regarded
to be most appropriate for the development of clinical practice guidelines, as they
represent actual, experienced problems.
Finally, all national dental journals and periodicals (n = 8) were screened for
topics over the period 1992-1997 (19). This method has been employed previously,
although screening was limited to a single dental journal (20), or to all orthodontic
journals (21), and provides an overview of actual topics discussed in both scientific
and practical journals. In the present study, original contributions, clinical reports,
editorials and letters to the editor were included in the screening process. The
topics most frequently addressed were considered to be most relevant for clinical
practice guideline development. As a function of time, the number of publications
on a specific topic may increase, decrease, or remain stable. It was assumed that
the relevance of a topic for general dental practice was increasing or decreasing,
with increasing or decreasing numbers of publications over time respectively. The
frequencies of the publications per topic were plotted against the year of
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publication. The slope b of the linear regression line was selected as an indicator of
the relevance over time of a topic for clinical guideline development (22).
Two researchers collected all data. In case of differences, both researchers
discussed the subject until agreement was obtained. To reduce the number of
variables, topics were reclassified. For example, the topics ‘composites’ and ‘total-
etching’, together with other related topics, were reclassified into the topic ‘adhesive
dentistry’ (table 1). This reclassified topic was part of the topic group ‘restorative
dentistry’ (table 1), in which all relevant topics were combined. For each topic
group, the topic ‘miscellaneous’ was added. Topics that were reported less than six
times within a method were excluded. Within each of the three methods, the topics
were ranked according to the frequency in which they were reported over the
evaluation period. Similarly, the topics retrieved from screening dental journals
were ranked according to the value of the slope of the regression line. In case a
topic was not encountered within one method, the lowest possible rank position
was assigned. For each topic, the sum of the rank numbers assigned to the four
methods was calculated to obtain an overall rank order (table 2). The lowest value
of the sum of all method specific rank orders (the overall rank order) indicated the
highest priority for clinical guideline development. The reliability of a method was
tested by the “item-rest sum correlation”, which is the correlation of the rank
positions of one method with the sum of the rank positions obtained by the other
three methods. The item-rest-sum correlation is a measure for the rank order of
one method to represent the rank orders of the other three methods (23).
RESULTS
The questionnaire was returned by 1212 dentists (response rate 73%). A
comparison of the sample of respondents with the Dutch population of dentists and
non-respondents revealed no significant differences with respect to gender, age,
year and university of graduation. The sample was therefore considered to be
representative of the Dutch situation. Fifty-four percent of the respondents felt
guideline development was of value, and were therefore asked to suggest suitable
topics.
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A total of 1027 topics were obtained by the “questionnaire”, “peer group”, and
“literature” methods. Reclassification resulted in 34 topics and 9 topic groups
(tables 1, 2).
Table 1. The reclassification of topics in topic groups.
Topicgroup Topics included












4. Prevention and periodontology 1.Dental hygiene
2.Periodontology
3.Prevention (e.g. Fluoride, sealant)
4.Miscellaneous







6. Prosthetic dentistry 1.Removable prothodontics
2.Fixed prothodontics
3.Miscellaneous
7. Oral surgery 1.Implantology
2.Third molars
3.Miscellaneous









For the questionnaire method, the topics mostly mentioned were ‘endodontics and
dental traumatology’ and ‘dental radiography’. For the dental peer group method,
the most relevant topics were ‘prevention of cross-infection’ and ‘treatment of
medically compromised patients’, whereas the analysis of the Dutch literature
revealed ‘dental implantology’ and ‘periodontology’ as the most frequently
mentioned topics. The topics with the highest slope value were ‘prevention of
cross-infection’ and ‘cranio-mandibular disorders’. The topics ‘prevention of cross-
infection’ and ‘preventive dentistry’ had the highest overall rank positions. Figure 1
shows the linear regression lines of three example topics obtained by the literature
method (slope b).
Figure 1. Linear regression curves from the numbers of publications per year in
Dutch dental journals for three topics, plotted against the year of publication. This
example illustrates that the number of publications on prevention of cross-infection
increased with time, and those on dental radiographs and orthodontics decreased.
Table 3 shows the results of the statistical analysis. The highest item-rest sum
correlations were found for the peer group method (r=0.48) and the questionnaire
method (r=0.40).
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Table 3. Correlation (r) between the rank positions of topics within one method and
the sum of the rank positions from the other three methods as mentioned in table 2
(item-rest sum correlation).




Literature: slope b 0.34
DISCUSSION
The results from this study show that the priority of a topic to be considered for
clinical practice guideline development may vary with the applied topic selection
method. The same data may lead to different rank positions for one and the same
topic when different methods are used (table 2). It indicates that the methods are
essentially different. The difference between methods could be explained in part by
the different time frames. The evaluation time of the peer group method (1989-
1998) partially overlapped that of the literature method (1992-1997), whereas the
questionnaire method employed a point measurement (1998). This was recognised
on beforehand, but it was not feasible in this study to collect data from the same
time span for all methods.
Clinical practice guidelines are typically indicated for narrow defined clinical
subjects. In this study, however, the topics were rather broad-banded, and
therefore were not suitable as subjects for guideline development. The primary
objective of this study was not to select topics, but to compare three methods for
data collection suitable for assessing the priority of topics in a broader sense. To
select clinically relevant topics, the fairly broad topics from this study still require to
be redefined into specific clinical questions (24), e.g. by an independent advisory
board with members recruited from scientific associations and dental schools. This
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will result in a more precise formulation of the subjects and conditions for which
clinical practice guidelines could be developed. For example, the management of
dental caries covers both aspects of guidelines, i.e. treatments and conditions.
A well-accepted list of key requirements on the selection of topics for clinical
guideline development already exists (15). The topics obtained by the methods in
this study will not necessarily fulfil these requirements. The vested interests of
patients and healthcare insurance companies, such as cost-effectiveness and cost-
containment, were not considered. Although earlier studies suggested that the
influence of practitioners on topic selection should be very limited (17, 18), recent
publications show a tendency towards a more profession-centered approach (9, 24,
25). In The Netherlands topic selection is profession-centered. The dental
profession which is fairly unexposed to clinical practice guidelines will likely
embrace guidelines that offer support for perceived problems in their practice. For
reasons of feasibility, only one aspect of the suitability of topics, i.e., the relevance
to dentists and their daily work, was taken into consideration in this study. This
profession-centered approach explicitly ignored specific dental conditions. Using a
different approach, dental conditions such as caries or position of third molars,
could well be considered for the development of guidelines. After the successful
implementation of the first guidelines, other aspects for topic selection, for example
patients’ demands, prevalence of disease, costs of care, or unexplained inter-
practitioner variation, could be considered.
In the questionnaire method, only those dentists who supported the
development of clinical practice guidelines  were asked to propose topics. The fact
that non-supporters were not invited to suggest topics could have affected the
resulting topic list. In this study, however, it was attempted to make an inventory of
problems for which dentists felt that they could gain some support from clinical
practice guidelines. Topics suggested by respondents who did not support
guideline development, would not fulfil this criterion and, hence, were not of primary
interest for this study.
The item-rest sum correlations (table 3) indicate that a low to moderate
association exists among the employed methods. This finding illustrates that the
application of a single method will not necessarily yield similar priorities for topics.
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Moreover, given a topic with a high priority, it will still be imperative to investigate
with constituent practice problems are suitable for guideline development. The
large number of topics will reduce the probability that two topics receive the same
priority by two methods even further. From this perspective, the application of more
then one method for selecting a topic does not seem sensible.
Topic selection by analysing the topics discussed in peer groups is attractive, as
the data can be easily obtained and reflect the interests or problems of those
dentists who are involved in a quality assurance programme. The discussed topics
will likely reflect the dentists’ interests at a specific moment. Therefore, the data
should actually have been studied as a function of time. This information was not
available for evaluation and trends in time could hence not be analysed.
The questionnaire is most certainly the most elaborate method evaluated in this
study. A disadvantage of using a questionnaire is that the entire procedure has to
be repeated when an update of the priority of topics is required, whereas the data
from the other methods evaluated in this study are continuously available. A main
advantage was that not only theoretical topics could be suggested by the
respondents, but also conditions, treatments and related psychomotor skills. Topics
pertaining to actual treatment skills are generally not suitable for the development
of clinical practice guidelines. Rather, treatment protocols, which delineate and
prescribe the treatment procedures and sequences, should then be considered.
The collection of topics from the literature yields two, instead of one rank order,
which both affect the overall rank order. As a result, this method is represented
twice in the overall values. However, table 2 shows that both rank orders are
essentially different. This indicates that the results obtained from both methods are
rather independent from each other.
For the situation in The Netherlands it was possible to validate some of the
outcomes of this study retrospectively. The topics “fluoride administration” and
“intra-oral radiography” were selected independently by two dental associations to
formulate recommendations contained in guidelines. A working group on preventive
dentistry revised the recommendations on the use of fluorides in 1998, and in 1999
the Dutch Dental Association took the initiative to develop a clinical practice
guideline for dental radiography. Apparently, these topics had a high priority at that
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time. According to the overall ranking (table 2) these topics received the priorities 2
and 7, respectively, indicating that this rank order would have performed
adequately.
This study was conducted in The Netherlands and the obtained topics and
their priority setting for guideline development are, in principle, only applicable to
this country. In other countries, the applied methods could result in different topics
and priorities. Differences between countries could be caused by differences in
health care systems, dentists’ attitudes, patients’ attitudes, caries prevalence, etc.
As such, the list of topics and their priority setting may reflect a country’s health
care status and culture.
It is concluded from this investigation that all applied methods for the selection
and the assignment of priority for topics for guideline development were moderately
correlated. The rank order of every method can moderately predict the sum of the
rank orders obtained by the combined methods. All four individual rank orders may
therefore be considered representative of the combined methods. Also from a cost-
effectiveness point of view it should be preferred to apply only one method for topic
selection. Both the questionnaire method and the peer group method appear quite
suitable. However, the peer group method could well be applied in The Netherlands
because the method seems to be less expensive and is based on the continuing
education activities of dentists who are involved in a quality assurance programme.
Unfortunately, the peer group method has no parallel in most other countries. In
general, the questionnaire method, being the most elaborate method, should then
be preferred for assessing dentists’ preferences for topics that are suitable for the
development of clinical practice guidelines.
ACKNOWLEDGEMENTS
We gratefully acknowledge the support of the Dutch Dental Association in the
distribution of the questionnaire and in data collection, and Professor Martin A. van
’t Hof for statistical advice.
56
REFERENCES
1. Field MJ, Lohr KN. Guidelines for clinical practice: from development to use.
Washington, DC: National Academy Press, 1992
2. Grimshaw J, Russell I. Achieving health gain through clinical guidelines. I:
Developing scientifically valid guidelines. Quality in Health Care, 1993; 2: 243-8
3. Grol R. Development of guidelines for general practice care. Br J Gen Prac,
1993; 43: 146-151
4. Stephens RG, Kogon SL, Bohay RN. Current trends in guideline development:
A cause for concern. J Can Dent Assoc, 1996; 62: 151-8
5. Grol R, Thomas S, Roberts R. Development and implementation of guidelines
for family practice: Lessons from the Netherlands. J Fam Pract, 1995; 40: 435-9
6. McComb JL, Wright JL, O’Brien KD. Clinical guidelines for dentistry: will they be
useful? Br Dent J, 1997; 183: 22-26
7. Grol R. Successes and failures in the implementation of evidence-based
guidelines for clinical practice. Med Care 2001; 39: supplement 2, II46-54
8. Hayward RSA, Guyatt GH, Moore KA, McKibbon KA, Carter AO. Canadian
physicians’ attitudes about and preferences regarding clinical practice
guidelines. Can Med Assoc J 1997; 156: 1715-1723
9. Sutherland SE, Matthews DC, Fendrich P. Clinical practice guidelines in
dentistry: Part I. Navigating new waters. J Can Dent Assoc 2001; 67: 379-83
10. Helfrick J. Development of Standards of Care - The US Experience. Br Dent J,
1991; 23: 228-30
11. McGlone P, Watt R, Sheiham A. Evidence-based dentistry: an overview of the
challenges in changing professional practice. Br Dent J 2001; 190: 636-9
12. Lomas J. Making clinical policy explicit: legislative policymaking and lessons for
developing practice guidelines. Int J Technol Assess Health Care, 1993; 9: 11-
25
13. Grol RTPM, van Everdingen JJE, Casparie AF. Implementation of guidelines
and changes (in Dutch). Utrecht: De Tijdstroom, 1994
14. Friedman JW, Atchison KA. The Standard of Care: An ethical responsibility of
public health dentistry. J Public Health Dent, 1993; 53: 165-9
57
15. Bader JD, Shugars DA. Variation, Treatment Outcomes, and Practice
Guidelines in Dental Practice. J Dent Educ, 1995; 59: 61-95
16. Thomson R, Lavender M, Madhok R. How to ensure that guidelines are
effective. BMJ, 1995; 311: 237-242
17. Battista RN, Hodge MJ. Setting priorities and selecting topics for clinical practice
guidelines. Can Med Assoc J 1995; 153: 1233-7
18. Carter AO, Battista RN, Hodge MJ, Lewis S, Basinski A, Davis D. Report on the
activities and attitudes of organizations active in the clinical practice guidelines
field. Can Med Assoc J 1995; 153: 901-7
19. Hofman, LJH, Schattenberg RM. Dutch dental literature 1992-1997 (in Dutch).
Nijmegen: Universiteitsdrukkerij KUN, 1993-1998.
20. Murray JJ. The British Dental Journal: a report on its activities 1986-1991. Br
Dent J, 1992; 172: 453-6
21. Harrison JE, Ashby D, Lennon, MA. An analysis of papers published in the
British and European Journals of Orthodontics. Br J Orthod, 1996; 23: 203-9
22. Van der Sanden WJM, Mettes THG, Grol R, Plasschaert AJM, Verdonschot EH.
Trends in clinical dentistry. Topics in the Dutch dental literature (in Dutch). Ned
Tijdschr Tandheelk, 1999; 106: 366-8
23. Aiken LS, West SG. Multiple regression: testing and interpreting interactions.
Newbury Park, California: Sage Publications, 1991
24. Shekelle PG, Woolf SH, Eccles M, Grimshaw J. Developing guidelines. BMJ,
1999; 318:593-6




Development of dental clinical practice guidelines:
evaluation of two methods.





J Can Dent Assoc, accepted
60
ABSTRACT
Objectives: The aim of this study was to compare two methods for developing a
clinical practice guideline on the management of asymptomatic, impacted
mandibular third molars. Outcome measures were the mean time investment for
the participants per method, the quality scores on the AGREE appraisal list, and
the findings from observing the group discussions.
Methods: The methods used were a national consensus procedure following the
Rand modified Delphi procedure (two panel groups) and a local consensus
procedure (two existing dental peer groups).
Results: The mean time investments per method were about equal. The quality of
the clinical practice guidelines as developed by the expert panels was better than
those developed by the dental peer groups. The findings from the observation
indicated that the group processes were mainly influenced by the chairperson.
Conclusions: It was concluded that the expert panel method is suitable for
developing reliable CPGs on a national or regional level.
Key words: Clinical practice guidelines; Methods; Dentistry; Development
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INTRODUCTION
During the last two decades, there has been an increasing interest in the
development of clinical practice guidelines (CPGs) in all areas of health care1.
CPGs can be defined as systematically developed statements to assist the
practitioner and the patient in making decisions about appropriate health care in
specific clinical situations2. They are intended to improve the quality of care
provided, particularly in areas of clinical uncertainty. In the medical profession, the
first guidelines in primary care were developed without active participation of
general practitioners. This resulted in guidelines that were, at best, only partially
supported by the profession. Presently, in The Netherlands, professional
organizations and primary care clinicians are involved in all stages of guideline
development which has increased both the understanding and the acceptance of
CPGs by practicing health care workers3.
In dentistry, only a few attempts have been made to develop and implement
CPGs systematically 4. Although CPGs are meant to be tools which support daily
practice, dentists may look upon CPGs with suspicion and feel that they may
restrict their professional autonomy5. To enable the development of sound and
useful dental CPGs and to minimize potential barriers to their use in practice, these
should be based on reliable evidence and developed rigorously, supported and
promoted by a trusted, professional organization, and should be disseminated
systematically in formats which are user-friendly to busy practitioners 5-8.
Several methods for creating CPGs are available. A profession-centered
approach has already been advocated7, 8. In The Netherlands, the Dutch Dental
Association developed and implemented a consensus procedure, as it was
assumed that this approach may lead to more acceptance and use of the CPGs by
the dental profession. The consensus procedure should be a combination of the
evidence from scientific literature, and the clinical experience of the profession for
whom the CPG is developed. A local consensus procedure (‘bottom-up’ approach)
has been advocated to establish ownership of the CPG9, and could possibly better
comply with this attribute than a national consensus procedure (‘top-down’
approach). However, the quality of the resulting CPGs as a product of each of the
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two methods has yet to be established. We investigated this issue by using two
different methods for the development of guidelines for patients with asymptomatic,
impacted mandibular third molars. This is an important and relevant topic for
dentists4, 10, as large interpractitioner variation has previously been
documented11,12. Moreover, a large number of publications have appeared
concerning third molars12.
The purpose of this study was to compare two different practitioner-oriented
methods of CPG development, i.e., a local guideline development procedure
versus a national structured evidence-based panel method, to determine what
method yields best recommendations, and may therefore be used for developing
other dental CPGs in The Netherlands. Outcome measures were the mean time
investment for the participants per method, the findings from observation during
group discussions, and the scores on the AGREE appraisal list (Box 1), which is a
validated indicator for the quality of the CPGs.
Materials and Methods
Four clinical practice guidelines on the management of patients with asymptomatic,
impacted lower third molars, developed by four groups of dentists, were compared.
All participants consented that the meetings were tape recorded. Using a structured
form, two observers observed and registered all group processes. Table 1
summarizes the context and main steps of this study.
Participants.
Method A: Panel groups for the Rand modified Delphi method of CPG
development (expert panel method or ‘top-down approach)
Two panel groups consisting of eight general dental practitioners and two oral
surgeons, completed a structured Rand modified Delphi procedure13-19 to develop a
statement on the management of asymptomatic, impacted mandibular third molars.
This modified Delphi method is especially useful when the available scientific




Summary of study methods and information provided to the dental peer groups
(local consensus method via structured discussion), and the expert panel groups
(structured evidence based panel method), and characteristics13(+) of both
methods.
Context.
Following two methods for the development of a clinical practice guideline, i.e., a
local method (dental peer group) and a structured evidence based panel method
(expert panel), for each method, two groups were asked to develop a CPG. Time
investment per participant was registered, and the quality of the CPGs was
assessed by an external panel using the AGREE instrument.
Step 1.
Provision of materials.
A literature search was conducted by the research group11. The result of this
search, i.e., 18 publications (see Appendix) was offered to all participants,
accompanied by an instruction how to read and study the articles. In addition, a
description of 36 patient cases, which covered all possible clinical situations in
relation to asymptomatic, impacted mandibular third molars, was offered.
Method A: Method B:
Expert panel Dental peer group
Step 2. Development of a CPG.
Mailed questionnaires +
Private decisions elicited +
Formal feedback of group choices +
Multi-professional +
Face-to-face contact + +
Interaction structured +
Aggregation method Explicit Implicit
Consensus meeting (n) 1 6
External chairperson +
External secretary +
Observation of process + +
Step 3.
Appraisal of the four CPGs by an external panel, using the AGREE instrument.
The time investment for each CPG and method was calculated. The findings of
the observations by two independent observers were discussed
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The groups were asked to convert the consensus statements into a CPG. A
chairman and a secretary were appointed to lead the consensus meeting and to
write the CPG.
Stratification criteria for selection of the participating dentists were years of
professional experience and university of graduation (Dental College of
Amsterdam, Groningen, Nijmegen, or Utrecht). Stratification criterion for the oral
surgeons was practice location: university medical centre or regional hospital. The
groups were asked to develop a CPG within a period of six months.
Method B: Dental peer group method of CPG development (local
development method or ‘bottom-up’ approach)
Two existing local dental peer groups participated in the study. A dental peer group
consists of general dental practitioners (maximum 10), who attend monthly
sessions during which practice related topics are discussed as part of a national
quality assurance program. The Dutch Dental Association supports dental peer
groups extensively, e.g. by offering personal and financial support, feedback,
courses, and evaluation of results and topics.
PROCEDURE
Cases of asymptomatic, impacted mandibular third molars
Figure 1 depicts one of the thirty-six cases of asymptomatic, impacted lower third
molars. After studying the selected literature (listed in the Appendix), the individual
assessment of these cases was used as a starting point for discussion. The cases
have been described and evaluated elsewhere11 and represent the entire range of
impaction types.
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Figure 1. An example of the 36 patient cases of asymptomatic lower third molars.
Female, 31 years
The asymptomatic, impacted mandibular third
molar is partially covered by soft tissue.
A. Should this asymptomatic, impacted lower third
molar be removed 0    Yes
0    No
B.
Please indicate your assessment of
the indication for removal of this
third molar.
1 2 3 4 5 6 7 8 9
1= Very low           9 = Very strong
C.
Please indicate your assessment of
the risk of development of pathology
associated with third molar.
1 2 3 4 5 6 7 8 9
1 = Very small            9 Very strong
D. What is your assessment of the risk of development of pathology with respect to the
specific conditions as listed below:
Caries in the second molar 1 2 3 4 5 6 7 8 9
Root resorption of the second molar 1 2 3 4 5 6 7 8 9
Pericoronitis 1 2 3 4 5 6 7 8 9
Periodontitis 1 2 3 4 5 6 7 8 9
Cyst formation of third molar 1 2 3 4 5 6 7 8 9
Development of neoplasms 1 2 3 4 5 6 7 8 9
1 = Very low           9 = Very strong
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Method A
Selected literature was sent in two parts to the participants of the panel groups.
Instructions for reading and studying the articles were included. Six weeks after the
second part of the literature was sent, the Delphi procedure was started using the
36 cases as a basis for the group discussions. The results of this round were
anonymously returned to each participant. The median of all scores19 (from 1 to 9)
on the probability that pathology would occur if the third molar was retained, was
calculated. For each participant, the responses were printed in bold to facilitate
comparison with their participating colleagues in the same group. With the group
results in mind, all participants were asked to assess the cases again. The results
of this second round were again made anonymous and returned to the participants,
and were used as the starting point for the final panel consensus meetings. The
meetings resulted in two draft CPGs, which were sent to the members of the
involved panel. The comments to this version were used in a second draft version,
which was again sent to the panel members. This procedure was repeated until all
panel members agreed. The final draft CPG was sent to the researchers.
Furthermore, all participants were asked to record the time spent for studying the
literature, for assessing the cases and for preparing and participating in the
consensus meeting.
Method B
The cases, literature, and the same instructions to read and study the articles were
presented to the members of both dental peer groups at a regular meeting. Both
dental peer groups were asked to develop a CPG within a period of six months,
using their usual procedure. The groups independently developed draft CPGs,
which were sent to the researchers. The participants were asked to register their
total time investment.
Observation of small group processes
All meetings were tape recorded and observed independently by two observers
(WvdS, DM), using a checklist (table 2). A microphone was placed at the centre of
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the meeting table and operated by the observers who were positioned outside the
group. At the beginning of each meeting a seating plan was drawn, in order to
identify speakers and examine changes in social behaviour over time. The points of
observation were: behaviour (e.g. leadership, domination by forceful members,
chairing strategies), organization (e.g. agenda, taking minutes, etc), evidence (e.g.
literature, tasks), and guideline (e.g. consensus, references) (table 2). Within a
week after the meeting, the researchers listened to the tapes in conjunction with
their transcripts and field notes, discussed and combined their observations into
one final report of the meeting. After all groups had finished their discussion
rounds, all observations were combined into an overall report on small group
processes.
Appraisal of the draft CPGs
The four guidelines as the outcome of each group have been assessed
independently by four senior researchers, using the AGREE (Appraisal of
Guidelines for Research and Evaluation) instrument. This is an internationally
validated instrument for the appraisal of guidelines1. The CPGs were presented in a
different order to the four appraisers, to prevent confounding by sequence in the
appraisal process. The domain scores (Box 1) were selected as an indicator for the
quality of the CPGs1.
Data analysis
For each method, the mean time investment per participant was calculated in
hours. The quality of the CPG (domain scores) was calculated for all four CPGs,
and was represented as a percentage of the maximum possible score for that
domain1 (Box 1). The findings of the two observers were tabulated (table 2).
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Table 2. Observation list used by the two observers, and the results of the
observation of each method and group.
Method A B
Group Expert 1 Expert 2 Peer 1 Peer 2
Chair
Chairing skills good good poor poor





No No Yes Yes
Dominance No No Moderate No
Chairperson
summarizes




External advisors used None None None None




Agenda Structured Structured sometimes sometimes
Structured discussion Yes Yes Most of time Most of time




None None Very often Very often
Dominance by
(forceful) individuals
No No Moderate Moderate
Open discussion Partially Partially Partially Partially
‘Follower’ Yes Yes Yes Yes
Full participation in
discussion






Consensus reached Yes Yes Yes Yes
Voting by disagreement Yes Yes No No
Evidence
Literature read Yes Yes Dubious Dubious
































Partially partially Partially Partially
















Box 1. The structure and content of the AGREE instrument.
(Adapted from: Burgers, J. Quality of clinical practice guidelines)1.
The AGREE appraisal list compromises 23 items which are organised in 6
domains. Each domain is intended to capture a separate dimension of guideline
quality.
1. Scope and purpose of the CPG (3 items). This domain contains three items,
which are concerned with the overall aim of the guideline, the specific clinical
questions and the target patient population.
2. Stakeholder involvement (4 items). This domain focuses on the extant to
which the guideline represents the views of the intended users.
3. Rigour of development (7 items). This domain related to the process used to
gather and synthesize the evidence, the methods to formulate the
recommendations and to update them.
4. Clarity and presentation (4 items). This domain deals with the language and
format of the guideline.
5. Applicability (3 items). This domain pertains to the likely organizational,
behavioral and costs implications of applying the guideline.
6. Editorial independence (2 items). This domain is concerned with the
independence of the recommendations and acknowledgement of possible
conflict of interest from the guideline development group.
Response scales:
Each item could be rated on a 4-point scale, ranging from 4 ‘Strongly Agree’ to 1
’Strongly Disagree’. The scale measures the extend to which an item has been
fulfilled. Furthermore, a box for comments next to each item is available, in order to
explain the reasons for the responses.
The AGREE appraisal list as used in the study described, a draft version of the now
available AGREE instrument, contained two additional ratings: ‘No information to
answer’, and ‘Not Applicable’. In the latest version of the AGREE instrument, these
items are now covered by ‘Strongly Disagree’.
Domain scores:
Domain scores can be calculated by summing up all the scores of the individual
items in a domain, and by standardizing the total as a percentage of the maximum
possible score for that domain. It has to be noted that the domain scores are
independent from each other and should not be combined into a single quality
score. Domain scores may be very useful for comparing CPGs, and for influencing
the decision for the use or recommendation of the CPG, but it is not meant to use
these scores for marking ‘good’ or ‘bad’ CPGs. The standardized domain score can
be calculated as:1
* 100%Obtained score – minimum possible score
Maximum possible score – minimum possible score
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RESULTS
Both panel groups sent in their draft CPG before the deadline. One dental peer
group required one reminder, and the other dental peer group received two
reminders. Finally, three months after the deadline, all draft CPGs were available
for the appraisal process. All groups changed the age-categories from three into
two categories, and used the 36 cases to structure the discussion. Figure 2
presents an outline of the recommendations contained in the four CPGs.
Figure 2. The recommendations as mentioned in the four different
CPGs of the local dental peer groups (1,2), and the expert panel
groups (3,4) to remove asymptomatic, impacted mandibular third
molars.
The CPGs of the two panel groups contained similar recommendations, and
advised the prophylactic removal of asymptomatic, impacted mandibular third
molars in three specific situations. The CPGs of the dental peer groups contained
recommendations which were partially different from each other, and
recommended the removal of an asymptomatic, impacted mandibular third molar in
eight or nine specific situations, respectively. Table 2 summarizes the overall
findings from the observations. The quality scores for each domain of the pertinent










































CPG are presented in table 3. Table 4 presents the mean time investment per
group, and the time needed to write the CPG.
Table 3. The standardized domain scores as percentages (Box 1) per method,
domain and clinical practice guideline. The domain ‘editorial independence’ is not















Panel 1 83 42 62 54 25
Panel 2 86 46 55 58 6
B:
Peer 1 31 13 5 23 0
Peer 2 58 31 35 40 3
Table 4. The mean time investment including travel time per participant and group,
the standard deviation, and the time needed to write the CPG for the dental peer
groups.






Expert panel 1 22,7 (2.1) 8 24 15,5
Expert panel 2 22,6 (3.0) 8 19,5 14
B:
Peer group 1 20.9 (3.4) None None 10
Peer group 2 20.3 (0.3) None None 16
DISCUSSION
The main finding of this study is that good quality CPGs can be obtained by a
systematic and structured procedure, such as the Rand modified Delphi method.
This is consistent with studies in the area of medicine, which showed that CPGs
72
produced by specialist societies were lower in quality than CPGs developed by
major agencies following a structured development program 21.
The time investment between both methods did not differ much (table 4), but
the quality of the CPGs did (table 3). The domain scores, as indicators for the
quality of the CPGs, are not meant to differentiate between ‘good’ and ‘bad’ CPGs1,
but provide information about the procedure followed, and, consequently, on the
quality of the product CPG. The dental peer groups invested a substantial part of
the total development time on group meetings, the members of the panel group
required much time to study the literature. This may explain the differences in the
quality of the specific CPGs in part. With comparable time investment, the expert
panels produced better CPGs than the dental peer groups.
Table 2 suggests that the expert panel method was more robust than the
dental peer group method. This is associated with differences in the performance of
the chair, the organization of the meeting, and the reading and use of literature by
the expert panel members. Moreover, the expert group only met once, whereas the
peer groups convened several times. From the observations, it was found that the
members of the peer groups tended to rely more on their colleagues in the group
then did the expert members. This may influence group processes and behaviour
of participants, and therefore affects the outcome.
For developing CPGs, it has been recommended to use a multi-disciplinary
panel, which involves representatives of all relevant health care workers, and
patients1. In this study, none of the groups contained representatives of patient
associations. Patients may have distinctly different opinions about the prophylactic
removal of asymptomatic, impacted third molars than general dental practitioners,
and may not support the removal of these molars. Their absence might have
affected the recommendations in the four CPGs.
Figure 2 outlines the recommendations of the four CPGs. All four groups
were unanimous in their recommendation to remove a lower third molar in two out
of 24 cases, and in 12 cases to retain the third molar. The dental peer groups
recommended more third molars to be removed prophylactically than the expert
panel groups. These recommendations are in disagreement with the evidence from
literature. Moreover, the recommendations of one dental peer group (number1)
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were ambiguous (Figure 2). Also these findings indicate that dental CPGs may be
better developed within a structured and coordinated program, such as the expert
panel group method.
It was interesting to observe that the oral surgeons showed divergent
opinions in the indication to remove asymptomatic, impacted mandibular third
molars. This may partially be explained by the differences in patient populations
seen by general dental practitioners and oral surgeons, as the latter merely see
referred patients with symptomatic third molars. Their clinical expertise will be
influenced by the high frequency of third molar related pathology. This aspect is
important and needs attention in the development of future CPGs, as experts may
also have other conflicts of interest in their area of specialty. The use of
multispecialty panels could avoid a bias in the formulation of the recommendations
of a CPG21.
Quality of dental care has numerous aspects, and reduction of large inter-
practitioner variation is an important topic5, 11. The CPGs as developed by the local
dental peer groups might be user-friendly and could establish ownership, but will
not likely reduce interpractitioner variation. This may be illustrated by the fact that
these CPGs were not unambiguous in their recommendations. Moreover, the
domain ‘applicability’ (table 3) which refers to the effectiveness of guidelines in daily
practice, by the dental peer groups did not have a higher score than the CPGs
developed by the expert panels. This suggests that CPGs developed by local peer
groups may not affect the quality of dental care in a positive way.
At the time this study was conducted, other international organizations also started
to develop evidence-based CPGs for the management of third molars22,23, which
resulted in different recommendations. It has been shown before that the same
scientific evidence may sometimes lead to conflicting or different
recommendations1. This may be caused by national, local or cultural aspects.
However, the recommendations from the expert panel groups only differ minimally
from these two CPGs, and from each other. This finding strengthens the
recommendation to use the expert panel method for the development of CPGs on a
national level, in order to develop good quality CPGs.
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A consensus development procedure is a process for making policy decisions, and
not a scientific method for creating new knowledge13. It might make the best use of
the available information, i.e. literature or the collective knowledge of the
participants. In this study, a chaired, prepared and structured discussion among the
members by the expert panels resulted in more evidence-based recommendations
as compared to the results from the dental peer group method. In spite of the
provision of selected literature, the dental peer groups merely described their
common practice in their CPGs. The peer groups were furthermore not able to
indicate the level of evidence of their recommendations, nor did these CPGs
contain a list of the referenced literature.
Developing high-quality CPGs requires a sufficiently skilled team and
sufficient budget1. In general, dental peer groups, which work on a voluntary basis,
will not have large financial resources, and this might also explain why their CPGs
had lower quality scores. Nevertheless, if these groups would receive more support
to apply a structured procedure, they could have a great potential in modifying
nationally developed CPGs and in the implementation of CPGs within a region.
In a few other countries robust methods for the development of national
dental CPGs have been developed. In Canada, e.g., the Canadian Collaboration on
Clinical Practice Guidelines in Dentistry used a hybrid procedure8. The CPGs are
based on systematic reviews, and also include values and preferences of patients
and practitioners. However, this is a costly and time-intensive method24, whereas
the methods described in this study are moderate to low cost methods. The amount
of good-quality systematic reviews is still scarce in dentistry. The Oral Health Group
of the Cochrane Collaboration has become increasingly active over the past few
years and is providing the dental profession with high quality systematic reviews in
many areas of oral health care25. Unfortunately, a Cochrane or other systematic
review on the management of patients with asymptomatic, impacted mandibular
third molars was not available at the moment of this study26. However, in areas in
which uncertainty exists, such as for the topic in this study, a formal consensus
method is a well-accepted method for developing guidelines13, 20, as this approach
combines the research findings from published literature and the information
obtained from clinical experience27.
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Within the limitations of this study, it can be concluded that the expert panel method
is suitable to develop reliable CPGs on a national or regional level.
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Appendix.
Literature search and the selected literature as used by all groups.
An extensive search for relevant studies published between 1966 and 1999 was
conducted using the Medline electronic database. MESH headings and search
terms were combined to: ‘third’, ‘molar’, ‘wisdom’, tooth’, ‘removal’, ‘extraction’,
‘decision’, and ‘indication’. Hand searching for the latest publications on the topic,
and for the relevant references found in the articles selected from the electronic
search, was additionally accomplished. This resulted in 18 relevant publications,
which independently were selected by four researchers, using explicit inclusion
criteria.
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ABSTRACT
Objectives: The aim of this study was to assess the effect of studying selected
literature on dentists’ decisions to remove asymptomatic, impacted lower third
molars.
Methods: A pretest-posttest control group design was used. Given 36 patient
cases, two groups of sixteen general dental practitioners each were asked to
assess the need for removal of asymptomatic impacted lower third molars. The
cases were classified by three parameters: “position of the third molar”, “impaction
type”, and “patient age”. After studying selected literature on this subject by the
intervention group, both groups were asked to assess the same cases again.
Frequencies of decisions to remove the third molars were calculated. For each
participant, tables were composed by crosstabulating the indication to remove a
third molar with each of the three parameters. T-tests were used to test the
significance of the difference between pretest and posttest decisions.
Results: The overall number of indications to remove asymptomatic, impacted
lower third molars decreased with 37% in the intervention group. In the control
group, the difference between pre- and posttest was not statistically significant.
Conclusions: It was concluded that the provision of selected literature significantly
influences treatment decision making by dentists in a third molar decision task.
Key words: decision making; third molars; quality of care.
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INTRODUCTION
Treatment decision-making is mostly an intuitive process, in which inaccuracy and
variability between practitioners are ubiquitous problems (1). Consequently, for
tradition-based dentistry, treatment decisions are mainly based on practice
observations, experience and intuition, whereas aspects of evidence-based
dentistry, such as the integration of best available evidence and explicit patient
values, play a less dominant role (2).
The prophylactic removal of asymptomatic, impacted lower third molars is
common practice in clinical dentistry as these teeth have been associated with
various types of pathology. Patients are often advised to have this preventive
surgery, although recent literature indicates that the prevalence of serious
pathology caused by these teeth is overestimated (3-20). Previous studies have
shown that considerable intra- and interdentist variation exists in treatment
decisions regarding the removal of asymptomatic, impacted lower third molars.
Likewise, a large interobserver variation was observed among oral surgeons (21).
This may be caused by the differences in knowledge and clinical experience of the
observers, by the uncertainty in predicting the long-term effects of asymptomatic
third molars (22), and by differences in undergraduate training. Obviously, the
transfer of new evidence into dental practice still needs improvement (23), also in
this respect.
Evidence-based decision making might reduce interpractitioner variation
and, therefore, affect the quality of dental care in a positive way. Improving the
quality of dental care, among others, may be achieved by a reduction of the
interpractitioner variability. Several approaches have been employed to change
physicians’ practice routines and to implement new findings of research, all with
variable effects (24 – 26). In general, it has been found that passive approaches
are generally ineffective in achieving a change in behaviour (27-29). One way of
influencing practice routines of dentists is by publishing practice-related topics. The
provision of pertinent literature was selected as the intervention in this study to
influence practice routines. The aim of this study was to assess the effect of
studying selected literature by dentists on their decision to remove asymptomatic,




A search for relevant studies published between 1966 and 1999 was conducted
using MEDLINE. Studies were selected on the occurrence of keywords in the title
and the abstract. Search terms were “third/molar*”, “wisdom t??th”, “removal or
extraction” and “decision or indication”. Hand searching for the latest publications
on the topic was additionally accomplished. Inclusion criteria were one or more of
the following: “randomised controlled trial”, “indication for third molar removal”,
“longitudinal study”, “third molar related pathology”, “patient perceptions concerning
third molar removal”, “epidemiological data concerning the prevalence of third
molars”, and “complications after third molar removal”. From the resulting list,
publications which represented case studies, treatment descriptions, and intra- or
interobserver agreement studies, were deleted. Letters to the editor, published
comments, and non-English and non-Dutch publications were also excluded. The
literature search was conducted independently by two researchers. Differences in
included or excluded studies were discussed by the two researchers until full
agreement was reached. The selection procedure resulted in 18 publications
(references 3 – 20) which complied with the formulated criteria.
Sampling
A pretest-posttest control group design was employed. Stratification criteria for
participants were years of professional experience, university of graduation and
residency. Following an invitation published in the Journal of the Dutch Dental
Association, containing a description of the task, only three participants could be
recruited. Using the directory of the Dutch Dental Association, individual
practitioners who matched the criteria were subsequently invited to participate.
Upon recruitment, sixteen general dental practitioners could be assigned to the
intervention group. For reasons of convenience it was decided to compose the
control group of sixteen general dental practitioners from two dental peer groups,
who volunteered to participate in the study. A dental peer group consists of general
dental practitioners, who attend monthly sessions during which practice related
topics are discussed as part of a quality assurance programme. The general dental
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practitioners in the peer groups matched the criteria for ‘years of professional
experience’ and ‘university of graduation’, but not that of ‘residency’.
Cases
Thirty-six cases of asymptomatic, impacted mandibular third molars were used in
this study. These cases have been described and evaluated elsewhere (21), and
represented the entire range of impaction types. The cases were characterised by
the position of the third molar, the degree of impaction and the age of the patient.
Four impaction positions of third molars were identified, i.e., a vertical, horizontal,
mesioangular, and distoangular impaction position. Three types of impaction were
considered, i.e., partially covered by soft tissue, completely covered by soft tissue
but not completely covered by alveolar bone, and completely covered by alveolar
bone. Finally, the cases were divided into three age groups, 19-25 yr, 26-40 yr and
41-60 yr. Each case was presented as a print of a radiograph together with
information regarding gender and age of the patient, and type of impaction (Fig. 1).
Figure 1
Example of one of the 36 patient cases of asymptomatic mandibular third molars.
Procedure
Accompanied by a response form, the set of cases was mailed to the participants in
both the intervention and the control group. For each case, the participants were
asked to answer the question “Should this impacted lower third molar be removed”
with “yes” (score = 1) or “no” (score = 0). The completed response forms and cases
were returned to the researchers, ultimately within two weeks. At the time of the
first assessment, the participants were unaware of the fact that they would be
asked to assess the same cases a second time. Upon receipt of the response
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forms and cases, the selected literature was sent to the participants in the
intervention group. An instruction to study the articles was included. The
participants in the intervention group were adviced to start with the abstract and the
tables, followed by the results section, and finally to take note of the discussion.
Furthermore, a time registration form was included and the participants were asked
to record the time needed to study the literature. Three months later, the same set
of cases was mailed to the participants in the intervention and the control group,
and a second treatment decision was obtained for all cases. The effect measure
was the change in the number of decisions to remove asymptomatic impacted
lower third molars. In addition, the participants were asked to indicate their
assessment of the probability that pathology would occur caused by the impacted
third molar. In case of missing values, copies of the pertinent cases were returned
to the participants with the request to complete their response.
Data analysis
One researcher entered the raw data into a computer for statistical analysis. A
second researcher checked the input of the data. The mean frequencies of 576
treatment decisions and standard deviations were calculated. Furthermore, the
change in indications between pretest and posttest measurements to remove third
molars was calculated for each individual participant and for both groups. Paired t-
tests were conducted to test the influence of literature provision on the participants’
treatment decisions. The average time required to study literature by the dentists in
the intervention group was calculated in hours.
RESULTS
The participants had on average 17 yr of professional experience and all worked in
a general dental practice. All but one referred their patients for third molar removal
to an oral surgeon. One of the participants recently attended a course on third
molar removal, and removed a part of the impacted third molars himself. All pretest
response forms were returned within two weeks. Ten response forms were
incomplete and copies were returned to the participants. After another week, all
87
pretest response forms were received. After one reminder, all posttest response
forms were returned and completely filled-out within 5 weeks.
A total number of 2304 decisions were made by 32 dentists, of which 1057 were
decisions to remove the third molar (Tables 1 and 2, Fig. 2).
Table 1. Number of decisions by general dental practitioners in the intervention group (n=16)
and in the control group (n=16) to remove asymptomatic mandibular third molars from 36
cases, categorised by degree of impaction, position of the third molar, and age of the patient,
before (Assessment 1) and after the intervention group had studied literature (Assessment 2).
(I = Intervention group, C = Control group, A = Assessment)
Age groups
19 – 25 yr 26 – 40 yr 41 – 60 yr
Impaction Position     A1     A2 A1  A2   A1 A2
I C I C I C I C I C I C
Vertical 11 11 7 12 13 11 10 14 7 8 5 8
Partially covered Horizontal 16 16 15 16 16 14 13 15 13 15 9 13
by soft tissue Mesioangular 14 13 6 7 14 14 10 14 14 9 7 10
Distoangular 12 13 10 13 11 12 8 14 12 10 7 12
Vertical 9 8 3 11 10 5 3 9 7 4 2 4
Completely
covered
Horizontal 11 10 10 13 13 11 7 15 6 7 1 6
by soft tissue Mesioangular 1
0
11 6 12 7 7 3 7 10 6 4 5
Distoangular 8 11 4 10 5 6 7 10 7 4 1 6
Vertical 4 4 3 3 0 0 0 1 1 1 1 0
Completely
covered
Horizontal 7 8 1 7 3 4 5 8 3 4 0 1
by alveolar bone Mesioangular 8 8 8 8 4 4 1 5 0 1 0 0
Distoangular 3 3 5 5 2 4 2 3 3 2 1 2
Total frequency 113 116 78 117 98 92 69 115 83 71 38 67
Twenty-eight out of 36 cases in the posttest assessment of the intervention group
yielded a lower frequency of indications to remove the third molar. Fifteen of the 16
participants in the intervention group indicated less third molars to be removed in
the posttest assessment compared to the pretest assessment, whereas one
participant decided to remove more third molars (Table 2).
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Table 2. The number of decisions to remove asymptomatic, impacted mandibular
third molars from a total of 36 cases for each of the 16 participants in the control
and in the intervention group, and for pretest and posttest assessments.
Observer Number of decisions to remove asymptomatic, impacted
mandibular third molars
Control group Intervention group
No. Pretest Posttest Pretest Posttest
1 27 27 28 12
2 13 16 24 20
3 11 15 19 9
4 20 25 7 11
5 22 20 25 23
6 21 23 15 4
7 17 16 14 9
8 24 28 20 19
9 19 20 20 13
10 9 15 25 16
11 14 14 23 7
12 20 21 8 7
13 12 13 15 11
14 12 13 17 12
15 12 12 12 1
16 15 21 22                       11
The decrease in posttest third molar removal decisions by the intervention group
was statistically significant (t = -4.89, P < 0.001; mean = 6.8, 95% CI: 3.8 - 9.8),
whereas the difference in indications between pre- and posttest in the control group
was not statistically significant (t = 2.00, P = 0.06; mean = 1.3, 95% CI: –0.1 – 2.7).
The decrease in the intervention group was significantly larger compared to the
control group. Ten (62.5%) participants accomplished and returned the time
registration form. On average, 12.2 h (range from 5 – 30, S.D. = 7.9) were said to
be required to study the literature.
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Figure 2.
Pretest and posttest results showing the numbers of decisions to remove
asymptomatic impacted lower third molars per group and the total number of
decisions to remove asymptomatic impacted lower third molars, the total
frequencies of decisions for third molars completely only covered by soft tissue,
and completely covered by bone.
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Table 3. Number of decisions made by the intervention group (n = 16) and by the control
group (n = 16), the frequencies, the percentages, and the mean frequencies with standard
deviation of decisions to remove asymptomatic third molars from a total of 36 cases, before
(pretest) and after (posttest) providing selected literature.
Pretest Posttest
Intervention group Control group Intervention group Control group
Number of cases 576 576 576 576
Frequencies of
decisions to remove
294 279 185 299
Percentages of
decisions to remove
51 48 32 52
Mean frequency (sd) 18.4 (6.2)* 17.4 (4.9) 11.6 (5.8)* 18.7 (5.2)
* Pretest mean and posttest mean were statistically significantly different.
DISCUSSION
The participants in this study were not randomly selected and, therefore, do not
fully represent the general dental practitioners in The Netherlands. The majority of
the participants was asked to participate in this study based on their willingness to
study some literature. Therefore, the sampling of the participants does not warrant
the generalisability of the results. However, it was not the aim of this study to
assess treatment decisions in a third molar task of a larger population of general
dental practitioners, but to assess the possible effect of providing selected literature
on dentists’ decisions as part of a quality assurance programme. The presentation
and assimilation of new evidence from literature might create better conditions for
decision-making and reduce inter- and intrapractitioner variation. Dental treatment
decision making concerning impacted third molars is mainly based on tradition and
less on findings of new evidence (22), exemplified by the fact that the impact on a
dentist of just one unremoved third molar which caused serious disease is much
greater than that of an abundance of disease-free unremoved third molars (21).
The transfer of new evidence into practice is difficult (23) and in this study, only one
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possible option, i.e. dissemination of selected literature on a specific topic, was
investigated.
It was not verified if the participants in fact studied the literature because responses
in this respect would never be verifiable. Over one-third of the participants did not
accomplish the time registration form. However, most of them remarked that they
were unable to provide accurate time estimations, as they studied the literature in
small parts or in between appointments with patients. The overall impression the
participants in the intervention group should gain from the selected literature was
that the risk of onset of pathological conditions related to impacted third molars is
very low. This was reflected indeed by the participants in the intervention group
who made a clear shift towards non-removal, indicating that they studied the
presented literature. Only one participant had an increased number of indications to
remove third molars. This dentist was an exception among the peers in the
intervention group since only 7 third molars were indicated for removal in the
pretest assessment. After providing literature, this dentist indicated 11 third molars
to be removed. This number is well in agreement with the statistical mean of the
posttest measurements (Table 3) and may indicate that this particular participant
did apply the evidence obtained from the literature. Hence, it may be concluded
that providing selected literature, accompanied by an instruction on how to study
literature, seems to be one way to successfully influence dentists’ treatment
decisions. Whether this is only a short-term effect is yet to be investigated.
Likewise, it is unknown if the dentists will apply the obtained evidence in real
practice.
The participants needed, on average, more than 12 h to study the selected
literature. It might be experienced as unfeasible by general dental practitioners to
spend this amount of time on just one of the many topics of daily dental practice.
Other, less time consuming methods to make dentists acquainted with new
evidence from literature in order to improve the quality of dental care require
investigation. Clinical practice guidelines and systematic reviews, e.g., based on
evidence from literature may be valuable alternatives. Moreover, guidelines might
decrease the variability among dentists in treatment decision making and,
consequently, could improve the quality of dental care.
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Quality of dental care has numerous aspects, and reduction of unexplained
inter-practitioner variation is an important aspect thereof. This objective was not
achieved in this study which might have been caused by the variation in
interpretation of the literature by the individual participants. In order to achieve a
higher interpractitioner agreement, other methods to transfer evidence from
research into practice which are less subject to personal interpretation, e.g. clinical
practice guidelines, may fulfil this objective. Additional research in this respect is
advocated.
Table 3 shows the pretest mean frequencies to remove the third molars for
both groups. These means were rather high in comparison with other studies,
which showed mean values of 9.9 and 8.1 for dentists from Sweden and Wales
respectively (21, 30), who assessed the same cases. Even upon studying the
literature, the intervention group did not attain the means from their European
colleagues. This might partially be explained by the good oral health in The
Netherlands compared to Wales, as in areas with poor oral health fewer third
molars are removed (31), and partially by the undergraduate teaching in The
Netherlands that still supports prophylactic removal. Furthermore, in The
Netherlands guidelines on this topic have not yet been implemented as has been
done in Wales.
It can be concluded from this study that offering selected literature combined with
selfstudy is an effective, but time-consuming method to affect dentists’ decision
making concerning the treatment of asymptomatic, impacted lower third molars. It
is unknown to what extend the same effect of this intervention can be reached for
other topics. Further research into methods for the dissemination and transfer of
new evidence into daily practice is advocated.
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ABSTRACT
Objectives: The aim of this study was to assess the effect of the provision of a
clinical practice guideline on dental students’ decisions to remove asymptomatic,
impacted lower third molars.
Methods: All dental students who in 2001 were in their third, fourth or fifth (final)
year of their study at the Nijmegen College of Dental Sciences were invited to
participate. A pre-test – post-test control group design was used. Given 36 patient
cases, all dental students were asked to assess the need for removal of
asymptomatic, impacted lower third molars. All pre-test respondents were randomly
allocated to the control group or intervention group, respectively. After the provision
of a clinical practice guideline to the intervention group, both groups were asked to
assess the same cases again. Frequencies of decisions to remove the third molars
were calculated. Chi-square tests and ANOVA were used to test the influence of
study year and gender on the drop out rate, and on the effect of the provision of a
clinical practice guideline on students’ treatment decisions.
Results: The decrease in indications to remove third molars by the intervention
group was statistically significant (p<0.05). In the control group no significant
decrease was observed.
Conclusions: It was concluded that the provision of a clinical practice guideline
significantly influences dental students treatment decision making in a third molar
decision task. Students who used the CPG showed more guideline conform
decision-making.




The prophylactic removal of asymptomatic, impacted lower third molars is common
practice in clinical dentistry as these teeth have been associated with various types
of pathology. Although recent literature suggests that the prevalence of serious
pathology caused by wisdom teeth is overestimated, patients are still often advised
to have their wisdom teeth removed prophylactically (1 - 13). Considerable intra-
and interdentist variation exists in treatment decision-making regarding the removal
of asymptomatic, impacted lower third molars (10, 14). This may, e.g., be caused
by differences in dentists’ knowledge and clinical experience. Apparently, the
transfer of new evidence into dental practice still needs improvement (15, 16).
Intuition and uncertainty are inevitable conditions in the process of clinical decision-
making (17). Evidence-based decision-making could help reducing interpractitioner
variability and, therefore, improve the quality of care. Several approaches have
been employed to implement new research findings resulting in varying effects (18-
26). Clinical practice guidelines (CPGs) have a great potential to improve and
monitor the quality of care. CPGs are defined as systematically developed
statements to assist the practitioner and the patient in making decisions concerning
appropriate health care in specific clinical circumstances (21). Despite their
potential, the implementation and acceptance of CPGs by clinicians still needs
improvement (21, 27).
Dental students are trained in making clinical decisions, and should be able to
justify their decisions in a treatment plan. This plan should be based on current
scientific evidence. If students already get acquainted with this way of thinking and
reasoning during their dental education, it might facilitate the implementation and
use of guidelines once they are dental practitioners. As evidence-based CPGs
should reflect recent research findings, they also have a great potential for
continuing dental education. In this study, the interstudent variability regarding
decisions to remove asymptomatic, impacted mandibular third molars was
investigated. The provision of a systematically developed and evidence-based CPG
on the management of asymptomatic, impacted lower third molars was selected as
the intervention to influence students’ decision making. The aim of this study was to
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assess the effect of the provision of a CPG on dental students’ decisions to remove
asymptomatic, impacted wisdom teeth.
MATERIAL AND METHODS
Guideline
An evidence-based CPG on the management of asymptomatic impacted
mandibular third molars, developed for general dental practitioners in The
Netherlands, was used. A search for relevant studies published between 1966 and
1999 was conducted using the Medline electronic database. Mesh headings and
search terms were ‘third’, ‘molar’, ‘wisdom’, tooth’, ‘removal’, ‘extraction’, ‘decision’,
‘indication’. Hand searching for the latest publications on the topic, and for the
relevant references found in the articles selected from the electronic search, was
additionally accomplished (12). Two expert groups, each composed of 8 general
dental practitioners and 2 oral surgeons, followed a systematic Rand modified
Delphi procedure (28-33) for the development of this guideline. Both groups
independently developed a guideline. In addition, both guidelines were
independently assessed by four senior researchers, using the AGREE appraisal
instrument (http://www.agreecollaboration.org). As both guidelines were highly
similar, they were combined and rewritten into one clinical practice guideline. The
resulting guideline was sent to ten general dental practitioners to evaluate its
applicability in general dental practice. All participating dentists supported the main
recommendations from the guideline, which are contained in Figure 1.
Cases
For this study, thirty-six cases of asymptomatic, impacted lower third molars were
used. These cases have been described and evaluated elsewhere (10) and
represented the entire range of impaction types. The cases were characterised by
the position of the third molar, the degree of impaction and the age of the patient.
Three types of impaction were considered, i.e., partially covered by soft tissue,
completely covered by soft tissue but not completely covered by alveolar bone, and
completely covered by soft tissue and alveolar bone. Four impaction positions of
third molars were identified, i.e., vertical, horizontal, mesioangular, and a
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distoangular impaction position. Finally, the cases were divided into three age
groups, 19-25 years, 26-40 years, and 41-60 years. The students were instructed
to regard all patients as being healthy. Each case was presented as a print of a
radiograph together with information regarding gender and age of the patient, and
type of impaction (Figure 2).
Figure 1. The main recommendations from the Dutch dental clinical practice
guideline ‘The asymptomatic, impacted lower third molar’, condensed into a
contingency table.






















A: in general, it is not recommended to remove this asymptomatic,
impacted lower third molar
X: in general, it is recommended to remove this asymptomatic,
impacted lower third molar
Figure 2. Example of one of the 36 patient cases of asymptomatic, impacted lower
third molars. Female, 29 years. The asymptomatic, impacted mandibular third
molar is completely covered by alveolar bone.
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Sampling
All dental students who in 2001 were in their third, fourth or fifth (final) year of their
study at the College of Dental Sciences, University Medical Centre Nijmegen, The
Netherlands, were invited to participate, but only the students who responded to
this first mailing, were included in this study (n=102). A pre-test – post-test control
group design was used. Stratification criteria for assignment to the experimental
and control group were gender and year of study.
Third year students only receive education concerning the management of
patients with third molars as part of the initial comprehensive care courses, i.e., in
treatment plans of their patients. Fourth year dental students receive a three weeks
training at the Department of Oro-Maxillofacial Surgery, where they see patients
with asymptomatic third molars. Fifth year dental students receive training
concerning the management of asymptomatic, impacted mandibular third molars, in
which the prophylactic removal of these molars before the age of 25 years is
advised.
Procedure
Because no formal classroom education was planned for collecting the data, an
individually coded set of cases was mailed to all third, fourth and fifth year dental
students (n = 213) at their home addresses, together with an introductory letter and
a prepaid return envelope. For each case, the students were asked to answer the
question “Should this impacted lower third molar be removed” with ‘yes’ (score = 1)
or ‘no’ (score = 0), and to assess the cases independently. They were requested to
return the set of cases and the response form within one month. The participants
were asked to indicate their gender, age and year of study. A reminder was sent to
all non-responders two weeks after the deadline. Because some of the students
had one or more of the researchers as their instructors in clinical education, a non-
response study was not envisaged, as this might have yielded biased information.
At the time of the first assessment, the students were unaware that they would be
asked to assess the same cases for a second time, later in the study. The
respondents were randomly allocated to the control group or the intervention group,
using the stratification criteria. Both the experimental and the control group
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contained 51 students. Three months after the first assessment, the same set of
cases was mailed to the participants in both the intervention and the control group,
and a second treatment decision was obtained for all cases. Simultaneously, the
CPG on the management of asymptomatic, impacted lower third molars,
accompanied by an introductory letter, which contained information about how to
study and use the CPG, were sent only to the participants in the intervention group.
The participants were asked to return their response forms and cases within one
month. A reminder was sent to non-respondents after another two weeks. The
change in the number of decisions to remove asymptomatic impacted lower third
molars was considered the effect measure.
Figure 3. The study design, the number of participants, respondents, and non-
respondents.
Data analysis
The raw data of the participants which responded to both assessments were
entered into a computer for statistical analysis. The raw data of the students who
did not respond at all or responded only to the first assessment were entered into a
separate file. Another researcher checked the input of the data. The change in
decisions to remove third molars between pre-test and post-test measurements
was calculated for each individual participant, for both groups and all three study
years. To test the influence of the variables ‘gender’ and ‘year of study’ of the non-
respondents in the pre-test assessment, a Chi-square test was conducted.


















on the drop out rate, and on the effect of providing a CPG on students’ treatment
decisions. Percentages of agreement with the recommendations from the CPG
were calculated for the pre-test and post-test assessment. A bandwidth of 20% was
chosen as an acceptable rate of agreement.
RESULTS
Participants
A total of 102 students were enrolled in the study. Table 1 shows the distribution of
the enrolled students by study year and gender.
Table 1. The distribution of the participants by year of study and gender from the
pre-test and post-test assessments.
Third study year Fourth study year Fifth study year
Female Male Female Male Female Male
Pre-test
assessment(n=102)
13 8 22 26 21 12
Post-test
assessment(n=81)
10 7 18 22 16 8
After the second assessment (post-test), the set of cases was returned by 81 (79%)
participants, 45 from the intervention group and 36 from the control group (Figure
3). A Chi-square test found neither a significant difference for the provision of a
CPG between the control and intervention group for the variable “gender” (p =
0.12), nor for “year of study” (p = 0.52).
Decisions
A total number of 3672 decisions were made by the enrolled 102 students in the
pre-test assessment, of which 1768 (48%) were decisions to remove the
asymptomatic third molar (mean 17.33 ± 0.61 SE). None of the 36 cases received a
unanimous decision. Seven cases (19%) showed an agreement within the
bandwidth of 20%.
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In the post-test assessment a total number of 2916 decisions were made, of which
895 (31%) were decisions to remove the third molar, 676 by the control group and
219 by the intervention group. The control group decided unanimously in 2 cases
(6%), i.e., one case to remove, and one to retain the third molar. For 8 cases
(22%), agreement within the bandwidth was obtained. The students in the
intervention group were unanimous in 11 cases (31%): one decision to remove and
ten decisions to retain the third molar. Moreover, 33 cases (92%) had an
agreement within the bandwidth.
ANOVA showed no statistically significant difference (p = 0.48) between the
mean frequencies of pre-test indications to remove asymptomatic impacted lower
third molars by the 81 post-test respondents (mean 17.53 ± 0.70 SE) and those of
the 21 post-test non-respondents (mean 16.57 ± 1.04 SE). ANOVA found a
significant effect of the variable “year of study” on the treatment decisions from the
81 respondents and 21 non-respondents. The third year students indicated less
third molars to be removed, than did the fourth and fifth year students.
The post-test assessment resulted in a significant difference between the
mean number of indications to remove asymptomatic, impacted mandibular third
molars by the control and the intervention group (Table 2).
Table 2. The mean number of indications to remove asymptomatic, impacted
mandibular third molars per group and pretest and post-test assessment from the
intervention and control group, standard errors and P-values (ANOVA).
Intervention group
(n = 45)
(Mean number ± SE)
Control group
(n = 36)




16.67 ± 0.94 18.61 ± 1.04 0.17
Post-test
Assessment
4.87 ± 0.46 18.78 ± 1.09 0.00
ANOVA found a significant effect of the provision of a CPG between the
intervention and control group, whereas neither the variable “gender” (p=0.44) nor
‘year of study’ (p=0.09) had a significant influence on the effect of the CPG.
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DISCUSSION
The participants in this study were recruited from the respondents to the first round
of assessments, and may therefore not represent all students at the College of
Dental Sciences. A Chi-square test found a statistically significantly difference
between the 102 responders and 111 non-responders for the variable “gender”, i.e.,
57% of the female students and 40% of the male students returned their forms.
This can be explained by the large number of non-respondents from the fifth year,
as a vast majority of them (76%) were males (Table 2). The drop-out in the final
year was probably caused by their graduation or preparation for graduation.
ANOVA furthermore showed a significant effect for study year on pre-test
indications. This could be caused by different knowledge concerning the
management of asymptomatic impacted mandibular third molars in different study
years taught to students. However, this result does not jeopardise the
generalisation of the results to all dental students from this dental college, because
the aim of this study was to assess the influence of providing a clinical practice
guideline on dental students’ decision making, rather than to assess the treatments
decisions of dental students in a third molar decision task.
The participants in this study were recruited from one and the same
university. This might have affected the results, as there may have been any
interaction between groups or participants. The results, however, do not provide
evidence for cross-over effects, as the post-test mean indications of the
intervention and control group are significantly different (table 2).
The CPG as used in this study was based on sound evidence from the
literature, and developed using an evidence-based method. The recommendations,
however, may differ from CPGs which were developed in other countries. The
SIGN (34), e.g., developed a CPG on third molars which does not recommend the
prophylactic removal of third molars. It has been shown by others that the same
scientific evidence may lead to conflicting recommendations (35). Adaptation to
national or local circumstances is a normal procedure, and is a necessary for a
successful implementation of a CPG. For this study, however, it should be kept in
mind that it was not the aim of this study to compare CPGs, but to assess the effect
of providing a CPG on decision-making.
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Dissemination of CPGs just by mail is not a very effective way to improve
treatment decision-making skills of general practitioners (22, 25). However, in this
study, for dental students it was found to be very effective. This might be explained
by dental students’ readiness to adopt and apply new information. Also the
absence of substantial clinical experience might have constituted to this effect.
Finally, students from the Nijmegen College of Dental Sciences were used to base
decisions on current evidence from the problem-based nature of their curriculum,
and an evidence-based CPG fits well in this approach.
Tradition-based dentistry has shown large interpractitioner variation (15, 16).
The provision of a CPG resulted in a considerable reduction of interstudent
variation, and may therefore improve the quality of education. It should be a
challenge to get teachers familiar with CPGs to further enhance teaching clinical
decision-making (36).
The set of cases and the CPG were sent together at the same moment to
the participants in the intervention group. This might have affected the results,
because the participants could study the CPG and assess the cases
simultaneously. However, this is a regular procedure in most dental curricula, in
which students are offered new knowledge, and are tested almost immediately.
Furthermore, the students in the intervention group did not decide unanimously on
all cases, indicating that they did not use the CPG as a set of clear instructions on
how to response properly. Whether the provision of a CPG to students has a
durable effect, is yet to be investigated, as it has been shown that long terms
effects for general practitioners wash out in the absence of reinforcement (25).
In this study, the provision of a CPG resulted in a significant reduction in the
number of indications to remove asymptomatic, impacted lower third molars. For
general practitioners it has been shown that there is a divergence between a
written decision task and clinical decision-making (37). The same may apply to
dentists and to dental students. It has yet to be investigated if the provision of a
CPG also affects clinical decision-making more in general.
This study was conducted at the Nijmegen College of Dental Sciences and
the results are therefore, in principle, only applicable to this college. Other, similar
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studies have to be conducted to show if the results of this study may also be
representative for other dental colleges.
It can be concluded, within the limitations of this study, that the provision of
an evidence-based CPG affects students’ decision making in a third molar decision
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Objectives: The aim of this study was to evaluate the effectiveness of introducing a
guideline on the management of asymptomatic, impacted mandibular third molars
on the knowledge and clinical behavior of general dental practitioners.
Methods: The study was conducted in the eastern part of the Netherlands, among
general dental practitioners who refer their patients for the removal of third molars
to the University Medical Centre of Nijmegen. A two-arm cluster randomized
controlled trial with pre-test and post-test assessments was conducted. A clinical
practice guideline was implemented by mail, feedback and reminders. The effect of
these interventions was evaluated after one year by a repeated questionnaire, and
by monitoring the number of patients who were referred for removal of their
asymptomatic impacted mandibular third molars. T-tests and Chi-square tests were
conducted to evaluate the effect of the intervention on dentists’ knowledge and
referral rates.
Results: The knowledge of dentists regarding third molars management in the
intervention group increased significantly as compared to the control group (t-test,
P=0.002). There was no statistically significant difference between both groups in
patient referral rates at the post test assessment (chi-square test, P=0.10),
whereas the number of treatment decisions that were in agreement with the
practice guideline was significantly higher in the intervention group (chi-square test,
P=0.02).
Conclusions: It was concluded that the implementation of a guideline on
asymptomatic, impacted mandibular third molars improves dentists’ knowledge on
this topic, is effective in improving clinical decision-making, but the obtained effect
was not clinically relevant.




The prophylactic removal of asymptomatic, impacted mandibular third molars is
widely accepted, as these teeth have been associated with various types of
pathology (van der Sanden et al., 2002a; Mettes et al., 2003). However, recent
literature indicates that the prevalence of serious pathology caused by third molars
is overestimated ( Knutsson, 1996; Song et al., 1997). Other studies have
demonstrated considerable intra- and interdentist variation regarding decisions to
remove or retain asymptomatic, impacted mandibular third molars (Knutsson, 1996;
van der Sanden et al., 2002b). The transfer of such new evidence into daily dental
practice obviously still needs improvement (Bader et al., 1999).
Within the past two decades, the development of clinical practice guidelines (CPG)
has gained an increased interest in many areas of health care (Burgers, 2002).
CPGs can be defined as systematically developed statements to assist the
practitioner and the patient in making decisions about appropriate health care in
specific clinical situations (Field and Lohr, 1992). CPGs have increasingly been
seen as powerful tools to improve the quality of health care by guiding decision
making, particularly in areas of clinical uncertainty. Much time and resources have
been spent on the development of CPGs, but relatively little attention has been
devoted to measure their effectiveness when applied in routine clinical practice
(Grol and Grimshaw, 1999). Traditional ways to improve professional performance,
e.g. studying scientific literature and educational materials, and attending
conferences, resulted in only moderate changes in practitioners’ performance (Grol
et al., 1995; Oxman et al., 1995; Steffensen et al., 1997; Foy et al., 2002). Other
interventions have been advocated to influence clinical performance, such as a
multifaceted active approach, in which feedback, reminders and interactive
education are combined with guideline dissemination and implementation (Oxman
et al., 1995; Bero et al., 1998; Wensing et al., 1998; Thorsen and Mäkelä, 1999;
Rubin et al., 2000).
In dentistry, only a few structured efforts have been made to develop, implement
and evaluate clinical practice guidelines (van der Sanden et al., 2002b, 2003b).
Further research into scientific methods for the development, implementation and
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evaluation of dental CPGs has therefore been recommended (McGlone et al.,
2001; van der Sanden et al., 2002b), as general dental practitioners (GDPs)
acknowledged that guidelines provide support in clinical decision making (van der
Sanden et al., 2003b).
The objective of this study was to evaluate the effectiveness of introducing a clinical
practice guideline on the management of asymptomatic impacted lower third
molars using a multifaceted implementation strategy. The null hypothesis was that
the multifaceted implementation of a CPG is not effective in improving dentists’
knowledge on lower third molar management, nor in changing the numbers of
patient referrals for prophylactic removal of impacted, asymptomatic mandibular
third molars.
MATERIAL AND METHODS
The study was conducted from January to December 2002 among GDPs who refer
patients for third molar removal to the University Medical Centre of Nijmegen, The
Netherlands. A cluster randomized controlled two-arm trial study design (Thorsen
and Mäkelä, 1999) with pre test and post test assessments was employed. Figure 1
shows the flow of the participants through each stage of the trail, following the
CONSORT template (Altman et al., 2001).
Variables and instruments
The effect of the intervention was evaluated after a twelve months period by a
repeated questionnaire, and by monitoring referral rates of patients with
asymptomatic impacted mandibular third molars. Twenty-four questions from the
questionnaire were on dentist and practice characteristics, and 22 questions were
on the opinions of dentists on CPGs (van der Sanden et al., 2003a). The
questionnaire was accompanied by a decision-making knowledge test using
vignettes of 36 simulated patients, each with an asymptomatic, impacted
mandibular third molar (van der Sanden et al., 2002a). Together with an
introductory letter and a prepaid envelope, the questionnaire was sent to all GDPs
(n=150) who referred at least two patients in 2000 for third molar removal to the
Department of Oral Surgery of the University Medical Centre of Nijmegen.
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Figure 1. Flowchart of the number of participants taking part in each stage of the
cluster randomized controlled trials.
The GDPs were asked to answer the questions, to assess the simulated cases and
return the forms within two weeks. The 36 cases of asymptomatic, impacted
mandibular cases have been described elsewhere (Knutsson, 1996), and represent
the entire range of impaction types. The cases were characterised by the position
of the third molar, the degree of impaction and the age of the patient.
Assessed for eligibility (n=99)
Excluded (n=7):
Not meeting inclusion criteria
(n=6, retired)
































A sample size calculation (power 90%, alpha = 0.05, effect size 20%) revealed that
the intervention and the control group should hold at least 40 participants each.
Filled-out questionnaires and assessments of the simulated patient cases were
returned by 99 dentists. Seven GDPs were not included in the study since they
retired (n=6) or refused to participate (n=1). The remaining GDPs (n=92) were
randomly allocated to the intervention or control group (Fig. 1), using a random
number table. The groups were matched for year of graduation, gender, and
number of patients referred for the removal of asymptomatic, impacted mandibular
third molars in the year 2000. As a result, 46 GDPs (11 females, 35 males) were
assigned to the intervention group and to the control group (12 females, 34 males).
The groups were highly comparable (mean differences were 0.11 year
(S.D.=11.18) for year of graduation, and 0.00 (S.D.=0.56) for number of referred
patients).
Intervention
A CPG on asymptomatic, mandibular third molars (van der Sanden et al., 2003a),
and an instruction for use of the guideline, were sent to the participants in the
intervention group during December 2001. They were reminded and stimulated to
use the CPG according to the implementation strategy shown in Table 1. The
control group did not receive any intervention.
Data collection
A list of patients who were referred to the University Medical Centre of Nijmegen
Department of Oral Surgery for the removal of wisdom teeth in 2000 was obtained
from the hospital administration. The patients who were referred for the removal of
asymptomatic impacted lower third molars, assessed by one researcher using
referral notes and panoramic radiographs, were counted. Data on the patient’s age,
gender, number of impacted asymptomatic lower third molars, position of these
molars, and a code for the referring dentists were recorded. The obtained pre test
data were entered into a computer for analysis.
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Start Dissemination of the CPG by mail, and instruction for use of the
CPG.
1 General information and feedback on pre test 36 simulated
patient cases
2 Individual feedback on 36 simulated patient cases, partially
handwritten
3 Reminder: laminated card with an overview of CPG
recommendations
4 Reminder: Overview of general recommendations
6 Reminder: Postcard with overview of CPG recommendations
11 Repeat questionnaire and 36 simulated patient cases
Data collection and data entry were repeated by a second researcher and
differences were discussed until agreement was obtained.
The post test data on referred patients with impacted asymptomatic lower third
molars were collected exactly one year after the start of the implementation of the
CPG in the same way as described for the collection of the pre test data.
To measure the effect of the CPG on knowledge application, all participants in the
intervention and control group received and completed the same 36 cases on lower
wisdom teeth management as assessed at baseline. The obtained post test
measurements were compared to the pre test data.
Data analysis
The number of referred asymptomatic impacted lower third molars, and the
percentages of treatment decisions which were in agreement with the CPG as
assessed by two researchers, were calculated separately for the intervention and
control group. The numbers of referred asymptomatic impacted lower third molars
from the pre test and post test assessments within the intervention and the control
group were compared using paired Student t-tests at alpha=0.05. The comparison
between both groups was established using unpaired Student t-tests.
The data from the 36 cases were analyzed using Student t-tests and Chi-square
tests. For the pre test and post test assessment, the numbers of decisions to
remove asymptomatic mandibular third molars were calculated for each participant
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and for each group. The mean frequency of CPG consistent decisions was
calculated for pre test and post test assessments, as well as the mean percentage
of true positive decisions. Means were imputed for incidental missing values
(0.8%), and participants (n=2) with more than 4 not assessed cases were excluded
from further analysis.
RESULTS
The scheduled interactive meeting for the GDPs in the intervention group was
cancelled, as only four out of 46 participants were willing to attend this meeting.
Questionnaire and 36 simulated patient cases
The post test questionnaire was returned by 41 (89,1 %) participants in both the
intervention group and in the control group. One participant in the intervention
group retired during this study, and two participants left more than four cases not
assessed, and were subsequently excluded. No statistically significant difference
(Student t-test; P = 0.76) existed between the mean number of pre test decisions to
remove asymptomatic impacted mandibular third molars by the 82 post test
respondents (mean 12,2 ± 0.59 SE) and those of the ten post test non-respondents
(mean 12,7 ± 0.98 SE), indicating that no systematic drop-out occurred. The pre
test mean number of CPG inconsistent treatment decisions in the intervention and
the control group were not significantly different (unpaired Student t-test; P=0.22).
The results from the questionnaire (Table 2) revealed that both groups were well-
matched regarding gender, year of graduation, number of patients per practice,
type of practice and adherence to CPGs.
The mean number of treatment decisions from the 36 cases made by the
participants in the intervention group that were not in agreement with the CPG
significantly decreased from 10.5 (SE=0.75) in the pre test assessment to 5.7
(SE=0.51) in the post test assessment (paired Student t-test, P = 0.00), whereas no
significant decrease was observed in the control group (Table 3). The decrease in
the treatment decisions between pre test and post test assessments (control group
mean= 2.4; SE=0.86; intervention group mean= 4.8; SE=0.79) was statistically
significantly larger in the intervention group (unpaired Student t-test; P = 0.04). The
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increase in the number of true positive treatment decisions in the intervention
group, and in the control group, was statistically significant (Table 3, Student t-test,
P ≤ 0.0001; P = 0.03, respectively).
Table 2. Practice and dentists’ characteristics of the post test respondents.






















Adherence to using clinical practice
guidelines (1= low; 6 = high):
Average (pre test, n=46)





Table 3. Questionnaire data: the mean number of treatment decisions that were not in
agreement with the CPG from 36 simulated patient cases, before (pre test) and after (post
test) the implementation of the CPG in the intervention group, standard errors (SE), and the
percentages of treatment decisions consistent with the CPG.









Mean number of decisions not in
agreement with the CPG (SE)
10.51 (0.75) 5.71 (0.51) 13.6 (0.88) 11.1 (0.82)
Percentage of all CPG consistent
treatment decisions
71% 84% 62% 69%
Percentage of CPG consistent
true positive treatment decisions
26%2 45%2 21%3 27%3
1,2,3Pre test and post test means were statistically significantly different (Student t-test; P1=
0.002, P2≤0.0001, P3=0.03)
Clinical data
In the 2490 patients who were referred in 2000, 643 lower third molars were
designated as asymptomatic and impacted in 489 patients (pre test data). Upon the
post test assessment, 549 lower third molars in 387 patients were identified as
asymptomatic and impacted (Table 4). The numbers of referred third molars
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decreased from 461 to 258 in the intervention group and from 457 to 305 in the
control group. The decrease between both groups was not statistically significant
(chi-square test; P=0.10). The number of CPG consistent treatment decisions was
significantly higher in the intervention group (n = 67) than in the control group (n =
55) (chi-Square test; P=0.02).
Table 4. Clinical data: the number of included patients, total number of
asymptomatic impacted mandibular third molars referred for removal, the numbers
of included third molars, and the percentages of true positve treatment decisions
that were in agreement with the CPG.









Number of included patients 244 177 245 210
Total number of mandibular
third molars referred for
removal
461 258 457 305
Number of included lower third
molars (with panoramic
radiograph)
308 250 335 299
Percentage of CPG consistent
true positive treatment
decisions
26 % 26%* 22% 18%*
*Post test percentages from the intervention and the control group were statistically
significantly different (chi-square test; P=0.02).
DISCUSSION
In this study, the number of referred asymptomatic impacted lower third molars and
the number of CPG consistent treatment decisions were used as outcome
measures. The main findings are that the implementation of the CPG did neither
significantly affect the number of molars referred for prophylactic removal, nor
caused a significant increase of the number of CPG consistent treatment decisions.
However, more CPG consistent decisions were observed when dentists had to
demonstrate pertinent knowledge to simulated patient cases. It shows that the
CPG, together with the selected implementation strategy, was effective in
accomplishing a desired change in the quality of referrals. The disappointing
quantitative effect, i.e. the fact that no statistically significant reduction in the
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number of referred molars was obtained (Table 4), may, e.g., be due to the
increase of the practice size of the participating dentists from the year 2000 to
2002. By the end of the nineteen-nineties a shortage of dentists became apparent
in The Netherlands, leading to an increase of the number of patients per dental
practice. The overall effect on this study could have been that dentists have less
time for third molar decision making and for patient referral. This explanation is
supported by the fact that the reduction of referred molars was also observed in the
control group. However, the percentage of CPG consistent treatment decisions
remained stable in the intervention group, whereas the quality of decision making
diminished in the control group. This finding additionally supports the assumption
that dentists may have had insufficient time for treatment decision making.
We realize that the study population may not be representative of a larger
Western population since the dentists participated voluntarily and supported the
use of CPGs. More importantly, the local training programs for dental students and
dentists, and the epidemiological and social settings may be distinctly different from
those in other regions and countries. In addition, as the content of the CPG has a
profound impact on its effectiveness, different CPGs will result in differences in
effectiveness. The probability of a CPG to be effective increases with increasing
differences between the recommendations in the CPG and the current practice by
dental practitioners. In this study, only 26% and 22% of CPG consistent treatment
decisions in the intervention and control group, respectively, were observed during
pre test measurement. With a possible gain of over 70% of CPG consistent
treatment decisions, the CPG only attained a very small effect. Given the size of
the attainable effect, the measured effect is without clinical relevance, although
statistically significant.
Contrary to the clinical performance of the dentists, their percentage of CPG
consistent treatment decisions was substantially higher in the assessment of the
simulated cases (Table 3). The pre test percentages of 71 and 62 in the
intervention and control group, respectively, increased to 84 and 69 in the post test
assessment. Despite the fairly low attainable gain, the quality of decision making
improved considerable. It not only indicates that the dentists proved to have
sufficient knowledge on this topic, but also that the application of knowledge is
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dependent of the task. Apparently, application of knowledge in decision making for
real patients is much more complex than for simulated patients. This phenomenon
has also been observed in studies on medical decision making (Steffenson et al.,
1997). Recently, knowledge tests were found to be good predictors of clinical
performance (Ram et al., 1999), but this finding could not confirmed by the results
of our study.
Although a cluster randomized trial is very appropriate for guideline
implementation studies, a two-arm design does not allow to establish the relative
effectiveness of the applied interventions (Thorsen and Mäkelä, 1999). Hence, the
effect of the separate interventions (CPG, reminders, feedback) could not be
determined. Moreover, since the occurrence of impacted mandibular third molars in
a regular dental practice is rather low, it would require a very long evaluation period
to determine the effect of single interventions. Within the constraints of this study,
this was not considered a feasible goal.
Only those patients who were referred to an oral surgeon, and actually went
to the oral surgeon, were considered in this study. This might have affected the
results, as not all patients follow their dentists’ advice to having their third molars
removed. Neither did we assess the negative decisions of the participating dentists,
i.e. the decisions to retain asymptomatic impacted lower third molars. Therefore,
the true performance of the dentists may be different from what was measured in
the study, but this will have equally affected the intervention and the control group.
In addition, in the analyses of the questionnaire data all CPG consistent decisions
were counted, whereas for the clinical data only the positive CPG consistent
decisions could be counted, and not the true negative CPG consistent decisions.
The real percentage of clinically correct treatment decisions may thus be higher.
Although the percentages of true positive treatment decisions increased
significantly in both groups (Table 3), the increase in the control group was clinically
not relevant.
Part of the explanation of the meagre effectiveness of the CPG and the selected
implementation strategy on clinical performance may be found in theories on
diffusion of innovations and new knowledge. Before a CPG can affect a patients’
health, it should first affect the dentists’ knowledge, then their attitudes and, finally,
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their clinical behaviour (Steffensen et al., 1997; Cabana et al., 1999). Innovators
and early adopters are sensitive to passive implementation strategies, but the
majority will change their attitude and practice routines very slowly, unless they are
exposed to more intensive implementation methods such as interactive meetings
(Oxman et al., 1995; Wensing et al., 1998). The vast majority of the dentists in the
intervention group was uncooperative in attending the scheduled interactive
meeting. Possible explanations may be a low valuation of the problem due to the
relatively low occurrence of impacted third molars in practice, unawareness of large
interdentist variation for this topic, and the increasing numbers of patient per
practice. For future implementation studies it will be essential to assess the
dentists’ opinions regarding active implementation methods (Thomson O’Brien et
al., 2001a; Thomson O’Brien et al., 2001b), such as peer groups discussions and
continuing dental education.
This study has shown that the decision-making knowledge among dentists
on the topic of asymptomatic, impacted mandibular third molars increased, yet
clinical performance remained unchanged. It can be concluded, within the
limitations of this study, that the dissemination and implementation of a CPG on
asymptomatic, impacted mandibular third molars improved the decision-making
knowledge of dentists on this topic, but did not establish a relevant improvement of
their clinical decision-making skills.
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This thesis describes a systematic method for the development, implementation
and evaluation of evidence based clinical practice guidelines (CPGs) in dentistry.
Several studies have been described related to the development of dental CPGs.
The objective of this thesis was, among others, to investigate methods for the
development and implementation of dental CPGs, and more specifically for a CPG
on the management of asymptomatic impacted mandibular third molars for Dutch
general dental practitioners. This chapter summarises the main conclusions from
the previous part, and the implications for the development of future CPGs will be
discussed. Finally, suggestions for future research and some recommendations for
CPG development and implementation are presented.
An assessment of the opinions of Dutch general dental practitioners on
CPGs showed that about half of the Dutch general dental practitioners are in favour
of the development and implementation of CPGs (chapter 2). This finding
corroborates the results from studies on Dutch family physicians in the late eighties
of the last century, indicating that dentistry still has a long way to go. Although
many factors may be similar between family physicians and general dental
practitioners, there may also be some essential differences. Dentistry may learn
from the experiences and failures from other medical professions (chapter 2).
Dutch medical specialists started with the development of CPGs in the early
eighties of the last century. The main reason was that an inter specialist variation
was observed, and it was feared that this variation might affect the quality of
medical care. Dutch general (family) practitioners started only a few years later with
the development of CPG. Their main motives were professionalisation of family
medicine and a better characterisation of their medical responsibilities1.
In dentistry, as in general medicine, an unexplained inter dentist variation
has been observed (chapter 5). Another important aspect, however, is an emerging
man power problem2,3. A move towards new auxiliaries supporting the dental
practitioners, e.g. the dental hygienist with extended competences4, which is
comparable with the nurse practitioner in family medicine, is now observed. This
development may have several benefits for dentistry in general, e.g. the delegation
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of some dental treatments like restorations in primary teeth, dental sealants etc.,
thus reducing the dental man power problem. However, an unambiguous
description of which dental treatments should be restricted to dentists, e.g.
treatment planning and complex treatment decision-making, will then be needed.
CPGs could be valuable instruments to regulate responsibilities in this respect.
Differences between family physicians and dentists attitudes towards the
use of CPGs are manifold. In the Netherlands, a large percentage of general dental
practitioners still works in single handed practices, and technical skills may still be
seen as the most important aspect of good dentistry. Moreover, general dental
practitioners as ‘oral specialists’ are confronted with very limited types of pathology,
i.e., caries, periodontitis and problems of occlusion and articulation. Most patients
are regular attendees without acute symptoms of severe oral disease. Clinical
decision-making in dentistry is generally practice-based5 and time-effective, and
strongly depends on individual clinical experiences. Family physicians, on the other
hand, work more commonly in a team, and communication and collaboration with
other medical specialities is an important part of their job. Moreover, the
consequences of medical problems may be more radical than in dental care, as
dental problems are rarely life threatening. This may partially explain why family
physicians are more sensitive to support, accept and use CPGs than general dental
practitioners are at this moment.
CPGs developed by a group of specific medical specialists and physicians, may
also have implications for other health care workers who were not involved in this
development. A CPG on the indication and use of antibiotics in specific cases
developed for family medicine, e.g., may also affect general dental practitioners
who were not involved in the development of that CPG. To improve the
interdisciplinary development of CPGs, a ‘multiple profession centred’ approach for
the development of CPGs should be envisaged. Several professional organisations
for the development of CPGs already exist in The Netherlands e.g. Het Centraal
Begeleidingsorgaan voor de Intercollegiale Toetsing (CBO), and het Nederlands
Huisartsengenootschap (NHG). More collaboration between these organisations
and the dental profession are recommended. The development of evidence-based
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CPGs with extensive literature searches and cost-effectiveness calculations
requires much time and financial resources. It appears inefficient when every
medical specialization has its own group for CPG development. Collaboration in
basic aspects of CPG development, such as topic selection and general outline,
could make the construction and implementation of GPGs more cost-effective. For
dentistry, this collaboration will have some additional advantages, such as the
possibility of making use of experiences of other organisations in all stages of CPG
development and implementation. Further research into methods for efficient and
effective collaboration is highly advocated.
Dental clinical decision-making is mainly based on what dentists have learned
during undergraduate training, continuing dental education, and from their own
clinical experience. Do they practice evidence-based dentistry? A recent study
showed that more than 400 high-quality human trials on restorative dentistry
annually appear in more than fifty peer reviewed dental journals6. To remain up to
date, this would require a dentist to study at least one article per day to stay fully
informed, only for this topic. Although it has been shown that studying selected
literature on a specific topic increases dentists’ knowledge (chapter 5), it is
unrealistic to expect that general dental practitioners can remain up to date on all
aspects of dentistry by reading dental journals, given the immense publication rate
which appears annually. Clinical experiences, gathered in daily dental practice, will
eventually result in a restricted number of diagnostic and treatment alternatives for
a perceived dental problem. Only those treatments, which have shown to be
effective for the individual dentist in the dentist’s own practice setting, will thus be
available in clinical decision-making: “it works in my hands”5. A more effective
approach to getting research findings implemented into practice can thus be
recommended (chapter 5). Several sources of information for this transfer of
evidence into practice are available, such as systematic reviews, journals that
summarise evidence, electronic databases, CPGs, or working according to the
principles of evidence-based medicine7.
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Evidence-based medicine is the conscientious, explicit and judicious use of current
best evidence in making decisions about the care of individual patients8. It
integrates individual clinical expertise with the best available external evidence from
literature, preferably from systematic reviews. Good doctors use both individual
expertise and the best available external evidence and neither alone is
enough9.The same applies to evidence-based dentistry (EBD), and CPGs are a
part of this. The aim of evidence-based dental care is to provide the means by
which current best evidence from research can be judiciously and conscientiously
applied in the prevention, detection and care of dental health disorders. This aim is
decidedly ambitious given the slow dissemination of new treatments into practice
and the resistance of general dental practitioners to the dischargement of
established treatments, even when their utility has been reduced to a minimum.
The development of evidence-based CPGs appears to be one of the most
promising and effective tools for improving the quality of care10. In contrast, dental
CPGs are still produced on a very limited scale in The Netherlands, mainly resulting
from voluntary initiatives11,12, whereas in some other countries, e.g., Finland and
the United Kingdom, the government has initiated a coordinated action. If the dental
profession wants to prevent governmental involvement, it is advisable to work out a
plan for the development of CPGs as instruments that further improve the quality of
dental care. An admirable example is the foundation of The Canadian Collaboration
on Clinical Practice Guidelines in Dentistry (CCCD) in 1999 by the Canadian Dental
Association, the professional organisation of Canadian general dental practitioners.
Development of a CPG
The development of a CPG starts with the selection of a topic, which is a crucial
step in the procedure13. Several methods for the selection of topics for CPG
development have been described13,14,15. Most CPG development organisations
use their own selection criteria, depending on their preferences. For a profession,
which is fairly unexposed to CPGs (chapter 2), guidelines on topics that represent
problems explicitly perceived in daily practice will probably be more easily accepted
than CPGs on topics which are not deemed as relevant by general dental
practitioners (chapter 3). In this thesis, a profession centred approach has therefore
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been advocated (chapter 3). Although this approach is defendable from this point of
view, it results in the exclusion of patients and other interested parties in the
development process. The topic of a CPG, and thus the method of topic selection,
although important, may be less dominant after the successful implementation of
the first CPGs (chapter 3). Topic selection may then also comprise other facets of
quality of dental care which are hardly recognisable for general dental practitioners,
such as large or unexplained interdentist variation, and may require another
approach.
In medicine, a tendency towards a more patient-centred climate has been
observed16, and recent literature recommends the participation of patients and
others in all stages of CPG development10,16. The same may apply to dentistry, a
field of health care in which patients become increasingly  fastidious and
demanding.
For future CPGs, a broadly based working group with representatives from all
dental scientific and professional organisations, health insurers, and patients may
cover all aspects of topic selection, and this approach may increase the acceptance
and adherence of future CPGs by general dental practitioners and other
stakeholders in the field.
Much time and efforts have been devoted to the development of reliable CPGs.
Attitudes about whether CPGs are beneficial or deleterious for dentistry vary
among the profession. CPGs developed by health care insurance companies to
control the reimbursement costs may constitute responsible public policy but may
be regarded by general dental practitioners and patients as an intrusion of personal
and professional autonomy, respectively (chapter 2). CPGs developed solely by
experts may seem biased and unrealistic for general dental practitioners in general
dental practice. Evidence-based methods for the development of CPGs should
overcome problems of validity. Ideally, CPGs should be based on evidence derived
from rigorously conducted empirical studies. In practice, there are few areas of
health care where sufficient research-based evidence exists or may ever exist17. In
such situations, the development of CPGs will inevitably have to be based in part or
largely on the opinions and experiences of clinicians and others with knowledge of
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the topic18. Despite many unresolved methodological questions, consensus
methods are increasingly being used to determine CPGs which define key aspects
of the quality of life, in particular the appropriate indications for using
interventions18. The consensus approach has also other advantages, such as an
active participation of the profession and the possibility to use stakeholders, which
may finally facilitate the implementation of the CPG.
Currently, an evidence-based consensus procedure like the Rand modified
Delphi procedure is well accepted for CPG development (chapter 4). However, if
general dental practitioners experience a CPG as unrealistic and not broadly
based, the probability of acceptance will be low. For future CPG development, a
nationwide CPG development and implementation programme should be
envisaged, with representatives from all dental faculties and scientific and
professional organisations. The function of such nationally developed CPGs should
merely be a support for local dental (peer) groups, which modify the GPGs
according to their clinical expertise, and implement their locally adjusted CPGs. The
clinical expertise, and patient demands, may be regionally different. One of the
main advantages of this approach will be that, in adjusting GPGs, general dental
practitioners may constantly be in a process of discussing aspects of dental care,
which will inevitably benefit the quality of dental care.
A more fundamental problem is the influence of CPGs on the change in practice
behaviour. Despite wide promulgation, CPGs in family health care have had limited
effect on changing physicians’ behaviour. In general, little is known about the
process and factors responsible for the way in which physicians change their
practice methods under the influence of CPGs. The same applies to dentistry. Little
is known about the process and factors involved in changing dentists practices in
response to CPGs, and general dental practitioners’ adherence may be hindered
by a variety of barriers (chapter 2). A barrier can be defined as any factor that limits
or restricts adherence to a CPG. Simply publishing CPGs has almost no effect on
the clinical behaviour of health care providers. To be effective in changing practice
routines, CPGs should be introduced using active implementation strategies that
promote general dental practitioners to accept them. Before a CPG can affect
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patient outcomes, it first affects dentists knowledge, then attitudes, and finally
behaviour (chapter 7). Although behaviour can be modified in the absence of
changes in knowledge or attitudes, behaviour changes based on influencing
knowledge and attitudes is probably more sustainable than indirect manipulation of
behaviour alone19,20. In this thesis, two methods for affecting general dental
practitioners’ knowledge have shown to be effective: the provision of selected
literature (chapter 5) and the provision of a CPG (chapter 7). Unfortunately, it was
found that clinical behaviour remained unchanged (chapter 7). However, the use of
a CPG should not be equated with complete adherence to the CPG21. They can be
used in decision-making without fully following the recommendations, as the
ultimate goal of dental CPGs is to assist the general dental practitioners and the
patient in the process of dental health care decision making, which finally should
result in better health outcomes and improved patient satisfaction. Thus, CPG
evaluation should not only consider patient outcomes, but also the process of
decision-making in dental practice.
Following the above mentioned framework of change in behaviour, much
time should still be spend on changing the attitudes of general dental practitioners
towards CPGs. One of the promising methods to make future general dental
practitioners familiar with CPGs, is to implement these in the dental curriculum
(chapter 6). However, this approach does not affect the currently practicing
dentists. About 50% of the Dutch general dental practitioners express the opinion
that they support the development and implementation of dental CPGs, and those
who participated in dental peer groups showed more support than those who did
not (chapter 2). Using a CPG requires a change in practice routines, and this may
partially explain dentists’ reluctance of getting familiar with CPGs. In an increasingly
patient-centred climate, patients will visit their dentist and ask for the effectiveness
of (new) dental treatments. In order to fulfil these new patients’ demands,
continuing dental education activities will continue to be of importance. This new
phenomenon represents one of the greatest challenges for the implementation of
CPGs. Dentists are looking for time-effective and user-friendly methods for
knowledge updating on many aspects of dentistry, and CPGs can assist them in
this respect. Finally, dentists’ reluctance towards CPGs may eventually change
137
towards a more positive attitude. This change may finally result in clinical behaviour
that is more open to adopting the content of CPGs. Only when this change of
behaviour can be established, the ultimate objective of CPGs can be attained: it
affects a desired outcome of care in a positive way.
On a critical note we should always keep in mind that guidelines must never
supplant sound clinical judgement, as even good evidence can lead to bad practice
if applied in an unthinking or unfeeling way22.
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CONCLUSIONS
• The implementation of a clinical practice guideline on third molar
management improves the knowledge of dentists on the topic, but does not
affect clinical decision-making (Chapter 7).
• A study on dentists’ opinions regarding clinical practice guidelines showed
that guidelines were seen as helpful in the provision of continuing dental
education and as a support in daily clinical decision making. However,
general dental practitioners fear that clinical practice guidelines may reduce
their professional autonomy (Chapter 2).
• The provision of selected literature on a specific topic, combined with self
study, improves dentists’ knowledge and improves the quality of treatment
decision-making in a third molar decision task (Chapter 5).
• The provision of an evidence-based clinical practice guideline affects dental
students’ decision-making towards more guideline-consistent decisions
(Chapter 6).
• A structured evidence-based nationwide panel method is suitable to develop
reliable dental clinical practice guidelines (Chapter 4).
• A questionnaire among general dental practitioners should be conducted to
assess their preferences for topics that are suitable for future clinical practice
guideline development (Chapter 3).
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RECOMMENDATIONS
• Further research into methods for efficient and effective inter-professional
collaboration for the development of CPGs is highly advocated.
• To change general dental practitioners’ clinical behaviour, much time and
efforts should be denoted to changing their attitudes towards CPGs and to
practicing evidence-based dentistry.
• The principles of evidence-based dentistry should be fully integrated in
undergraduate and postgraduate training.
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The aim of the research project described in this thesis was to investigate and to
evaluate a systematic method for the development, implementation and evaluation
of evidence based clinical practice guidelines in dentistry.
The general introduction in chapter 1 presents an overview of actions concerning
the development of clinical practice guidelines (CPGs) that have been
accomplished for general and family medicine, and for dentistry. A method for the
development of CPGs is outlined. The topic ‘the management of asymptomatic,
impacted mandibular third molars’ was selected as an instrument to test several
hypotheses related to the development of a clinical practice guideline, and related
to methods of influencing dental students’ and general dental practitioners’ (GDPs)
knowledge and decision-making.
The purpose of the study presented in chapter 2 was to assess the opinions of
GDPs regarding the development and importance of CPGs, and on their
contribution to the quality of dental care. A questionnaire was sent to a
representative sample of 1656 GDPs in The Netherlands, and was returned by
1212 (73%) dentists. Fifty-four percent of the respondents supported the
development of CPGs for dentists. The majority of respondents indicated that
CPGs could be used as a checklist, as a support in daily clinical decision-making,
and as a basis for continuing dental education. Guidelines were thought to
contribute to (a) the effectiveness of dental care, (b) professional autonomy, (c) the
quality of dental care, and, (d) professional collaboration. Practice and dentist
characteristics were unrelated to dentists’ opinions towards CPGs. It was
concluded from this study that the most important barrier to successful
implementation of dental CPGs is the fear of the dental practitioners that guidelines
reduce their professional autonomy, but that they are helpful in daily practice.
Several methods for the selection of topics for future guideline development exist.
In chapter 3 a study is presented which compared four methods for assessing the
preferences of the dental profession for topics to be considered for the
development of CPGs. These methods were: (a) a survey among dentists, (a) an
analysis of topics discussed in dental peer groups, and (c) screening of dental
journals. The frequencies of the reported topics were calculated for each of the
146
methods. For the fourth method (c) the number of publications per topic were
plotted against the year of publication, and the slope of the linear regression line
was used as an indicator. It was concluded that the questionnaire method should
be preferred for assessing dentists' preferences for topics to be considered for the
development of dental CPGs.
The aim of the study presented in chapter 4 was to compare two methods for
developing a dental CPG on the management of asymptomatic, impacted
mandibular third molars. Outcome measures were the mean time investment for
the participants per method, the quality scores on the AGREE appraisal list, and
the qualitative findings from observing the group discussions. The methods used
were a national consensus procedure following the Rand modified Delphi
procedure (2 panel groups) and a local consensus procedure (2 existing dental
peer groups). It was found that the quality of the clinical practice guidelines as
developed by the expert panels was superior to those developed by the dental peer
groups. The findings from the observation indicated that the group processes were
mainly influenced by the chairperson. It was concluded that the expert panel
method is suitable for developing reliable clinical practice guidelines on a national
or regional level.
Chapter 5 reports on a study that assessed the effect of studying selected literature
on dentists’ decisions to remove asymptomatic, impacted lower third molars. A
pretest-posttest control group design was used. Given 36 patient cases, two groups
of sixteen GDPs each were asked to assess the need for removal of asymptomatic
impacted lower third molars. After studying selected literature on this subject by the
intervention group, both groups were asked to assess the same cases again. The
overall number of indications to remove asymptomatic, impacted lower third molars
decreased with 37% in the intervention group. In the control group, the difference
between pre- and posttest was not statistically significant. It was concluded that the
provision of selected literature significantly influences treatment decision making by
dentists in a third molar decision task.
The aim of the study described in chapter 6 was to assess the effect of the
provision of a CPG on dental students’ decisions to remove asymptomatic,
impacted lower third molars. All dental students who in 2001 were in their third,
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fourth or fifth (final) year of study at the Nijmegen College of Dental Sciences were
invited to participate. A pre-test – post-test control group design was used. The
decrease in indications to remove third molars by the intervention group was
statistically significant (ANOVA, p<0.05). In the control group no significant
decrease was observed. It was concluded that the provision of a clinical practice
guideline significantly influences dental students treatment decision making in a
third molar decision task. Students who used the clinical practice guideline showed
more guideline-consistent decision-making.
Much time and efforts have been devoted to the development of reliable dental
clinical practice guidelines. The aim of the study presented in chapter 7 was to
evaluate the effectiveness of a guideline on the management of asymptomatic,
impacted mandibular third molars in influencing knowledge and clinical behaviour of
GDPs. A two-arm cluster randomized controlled trial with pre-test and post-test
assessments was conducted. A CPG was disseminated and implemented by mail,
feedback and reminders. The effect of the interventions was evaluated by a
repeated questionnaire, and by monitoring the number of patients who were
referred for removal of their asymptomatic impacted mandibular third molars. It was
concluded that the dissemination and implementation of a guideline on
asymptomatic, impacted mandibular third molars improved dentists’ knowledge on
this topic, was effective in improving clinical decision-making, but the obtained
effect was not clinically relevant.
Finally, in chapter 8, the general discussion, the previous chapters are discussed
and conclusions and recommendations are presented. The main motives why
clinical practice guidelines are useful for general dental practitioners are discussed
in this chapter. Furthermore, the advantages of a multi-professional approach for
the development of guidelines are discussed. Finally, the importance of further
research into effective methods to induce a change in general dental practitioners







Het doel van het onderzoeksproject dat in dit proefschrift wordt beschreven was het
onderzoeken en evalueren van een systematische methode voor de ontwikkeling,
de implementatie en de evaluatie van op wetenschappelijke gegevens gebaseerde
(evidence-based) tandheelkundige klinische praktijkrichtlijnen.
De algemene inleiding in hoofdstuk 1 geeft een overzicht van reeds uitgevoerde
initiatieven met betrekking tot de ontwikkeling van klinische praktijkrichtlijnen voor
de algemene- en huisartsgeneeskundige zorg en voor de tandheelkundige zorg.
Een methode voor de ontwikkeling van klinische praktijkrichtlijnen wordt besproken.
Het onderwerp ‘management van klachtenvrije, geïmpacteerde derde molaren in
de onderkaak’ werd gekozen als instrument om verschillende hypothesen te
toetsen met betrekking tot de ontwikkeling van een klinische praktijkrichtlijn, en met
betrekking tot methoden om het beslisgedrag van studenten tandheelkunde en
tandartsen algemeen practicus te beïnvloeden.
Het doel van de studie die in hoofdstuk 2 wordt gepresenteerd was om de mening
van tandartsen-algemeen practicus (TAP) te achterhalen met betrekking tot de
ontwikkeling én het belang van klinische praktijkrichtlijnen, en de bijdrage daarvan
aan de kwaliteit van de tandheelkundige zorg. Een vragenlijst werd verzonden naar
een representatieve steekproef van 1656 TAP in Nederland. Deze vragenlijst werd
teruggestuurd door 1212 (73%) tandartsen. Vierenvijftig procent van de
respondenten ondersteunde de ontwikkeling van tandheelkundige klinische
praktijkrichtlijnen. Het merendeel van de respondenten gaf aan dat klinische
praktijkrichtlijnen dienst zouden kunnen doen als een checklist, als een
ondersteuning in de dagelijkse klinische besluitvorming, en als basis voor post
academisch tandheelkundig onderwijs. Vastgesteld werd dat richtlijnen een
bijdrage leveren aan (a) de doeltreffendheid van de tandheelkundige zorg, (b) de
professionele autonomie, (c) de kwaliteit van de tandheelkundige zorg en, (d) de
professionele samenwerking. De mening van de tandartsen met betrekking tot
klinische praktijkrichtlijnen was onafhankelijk van diverse praktijk- en
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tandartskenmerken. Uit deze studie werd geconcludeerd dat de belangrijkste
barrière voor de implementatie van tandheelkundige klinische praktijkrichtlijnen de
angst van de tandarts is dat de professionele autonomie wordt aangetast, maar dat
ze desalniettemin een ruggesteun in de dagelijkse praktijk zullen zijn.
Er bestaan verschillende methoden voor de selectie van onderwerpen die in
aanmerking komen voor de ontwikkeling van toekomstige richtlijnen. In hoofdstuk 3
wordt een studie beschreven waarin vier methoden worden vergeleken voor het
vastleggen van voorkeuren van de tandheelkundige professie voor onderwerpen
die voor de ontwikkeling van een tandheelkundige klinische praktijkrichtlijn in
aanmerking komen. Deze methoden waren: (a) een enquête onder tandartsen
algemeen practicus, (b) een analyse van onderwerpen die in Alpha groepen
werden besproken, en (c) het analyseren van onderwerpen in Nederlandstalige
tandheelkundige tijdschriften Voor iedere methode werden de aantallen van de
onderwerpen berekend. Voor de vierde methode (c) werden de aantallen van de
onderwerpen uitgezet tegen het publicatiejaar, en de regressiecoëfficient van de
lineaire regressie werd gebruikt als een indicator. Er werd geconcludeerd dat een
enquête onder TAP de voorkeur zou moeten hebben voor het vastleggen van
voorkeuren van tandartsen ten aanzien van onderwerpen die in aanmerking komen
voor de ontwikkeling van tandheelkundige klinische praktijkrichtlijnen.
Het doel van de studie in hoofdstuk 4 was het vergelijken van twee methoden voor
de ontwikkeling van een evidence-based tandheelkundige klinische praktijkrichtlijn
voor het omgaan met klachtenvrije, geïmpacteerde derde molaren in de onderkaak.
Uitkomstmaten waren daarbij de gemiddelde tijdsinvestering van de deelnemers
per methode, de kwaliteitsscores volgens het AGREE instrument, en de resultaten
uit de observatie van de groepsdiscussies. De methoden die vergeleken werden
waren een nationale consensus procedure volgens de Rand gemodificeerde Delphi
procedure (2 panel groepen) en een locale consensus procedure (2 bestaande
Alpha groepen). De klinische praktijkrichtlijnen die door de expert panels waren
ontwikkeld bleken van een hogere kwaliteit te zijn dan die door de Alphagroepen
waren ontwikkeld. De observaties toonden aan dat de groepsprocessen in
belangrijke mate werden beïnvloed door de voorzitter. Er werd geconcludeerd dat
de expert panelmethode geschikt is voor de ontwikkeling van betrouwbare
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tandheelkundige klinische praktijkrichtlijnen, zowel op nationaal als op regionaal
niveau.
Hoofdstuk 5 doet verslag van een studie waarin het effect wordt gemeten van het
bestuderen van geselecteerde literatuur op het beslisgedrag van tandartsen met
betrekking tot de indicatie voor het verwijderen van klachtenvrije, geïmpacteerde
derde molaren in de onderkaak. Het betrof hier een pretest –posttest studiedesign
met een controlegroep. Uitgaande van 36 beschreven patient-casussen, werden
twee groepen van ieder 16 TAP verzocht om de indicatie tot het verwijderen van
klachtenvrije, derde molaren in de onderkaak te geven. Nadat de interventiegroep
literatuur met betrekking tot dit onderwerp had bestudeerd, werden beide groepen
gevraagd de casussen opnieuw te beoordelen. In de interventiegroep nam het
totale aantal indicaties tot verwijdering van een klachtenvrije, geïmpacteerde derde
molaar in de onderkaak significant af met 37%. In de controlegroep bleek het
verschil tussen de pretest en posttest meting statistisch niet significant te zijn. Er
werd geconcludeerd dat het aanbieden van geselecteerde literatuur het
beslisgedrag van tandartsen significant beïnvloedt met betrekking tot de
behandeling van een klachtenvrije, geïmpacteerde derde molaar in de onderkaak.
Het doel van de studie in hoofdstuk 6 was het vaststellen van het effect van het
aanbieden van een klinische praktijkrichtlijn op het beslisgedrag van studenten
tandheelkunde met betrekking tot de indicatie voor het verwijderen van
klachtenvrije, geïmpacteerde derde molaren in de onderkaak. In het jaar 2001
werden alle derde, vierde en vijfde (laatste) jaars studenten tandheelkunde aan het
Universitair Medisch Centrum Nijmegen uitgenodigd aan deze studie deel te
nemen. Er werd gebruikt gemaakt van een studieopzet met pretest en posttest
metingen met een interventie en een controle groep. In de interventiegroep bleek
de afname van het aantal indicaties tot verwijdering van klachtenvrije,
geïmpacteerde derde molaren in de onderkaak statisch significant te zijn (ANOVA,
P<0.05). In de controlegroep trad geen statistisch significante daling op.
Geconcludeerd werd dat het aanbieden van een klinische praktijkrichtlijn een
significante invloed heeft op de besluitvorming van studenten tandheelkunde met
betrekking tot behandeling van een derde molaar.
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Veel tijd en middelen zijn besteed aan de ontwikkeling van betrouwbare
tandheelkundige klinische praktijkrichtlijnen. Het doel van de studie in hoofdstuk 7
was het vaststellen van het effect van een klinische praktijkrichtlijn over
klachtenvrije, geïmpacteerde derde molaren in de onderkaak op de kennis én
klinische besluitvorming van TAP. Een cluster gerandomiseerde gecontroleerde
studie (RCT) met pretest en posttest metingen werd hiertoe opgezet. Een klinische
praktijkrichtlijn werd per post verspreid en geïmplementeerd via het geven van
feedback en het sturen van reminders. Het effect van de implementatie werd
vastgesteld met behulp van een enquête vóór en na de interventies , en door het
vaststellen van het aantal patiënten dat werd doorverwezen voor de verwijdering
van hun klachtenvrije, geïmpacteerde, derde molaren in de onderkaak. Uit deze
studie kan worden geconcludeerd dat na het aanbieden en implementeren van een
klinische praktijkrichtlijn m.b.t. het management van patiënten met klachtenvrije,
geïmpacteerde mandibulaire verstandskiezen de kennis van tandartsen toenam,
dat het de klinische besluitvorming positief beïnvloedde, maar dat het effect klinisch
niet relevant was.
Tenslotte worden in hoofdstuk 7, de algemene discussie, de voorafgaande
hoofdstukken met elkaar in verband gebracht, conclusies getrokken en
aanbevelingen gegeven. De belangrijkste redenen waarom klinische
praktijkrichtlijnen nuttig zijn voor tandheelkundige zorgverleners en de voordelen
van een multi-professionele aanpak voor de ontwikkeling van toekomstige
richtlijnen komen ter sprake. Als laatste wordt het belang benadrukt van verder
onderzoek naar effectieve methoden die leiden tot een verandering in het klinisch
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tekort te willen doen.
Prof. dr. Fons Plasschaert, als initiator en leidende kracht van mijn project ben ik je
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Prof. dr. Richard Grol, veel kon en kan ik van je leren. Het was een voorrecht om
met jou te mogen werken. De vele adviezen zijn onontbeerlijk geweest voor mijn
onderzoek. Je opmerkingen en kritiek waren altijd van dien aard, dat ik direct weer
verder kon. Ik hoop dat ik ook in de toekomst een beroep mag doen op je expertise
op het gebied van kwaliteit van zorgonderzoek.
Dr. Miel Verdonschot, wat had ik zonder je hulp gedaan? Je kritische vragen en
commentaren waren altijd ‘to the point’, hoewel soms ook wel hard. Je vertrouwen
in me gaf telkens weer de kracht en energie om er nóg een schepje bovenop te
doen. Je leerde me de tandheelkunde met andere ogen te zien, en dat verruimde
mijn blik enorm. Ik ga er van uit dat we nog meer onderzoek op het gebied van de
kwaliteit van tandheelkundige zorg kunnen initiëren.
Dirk Mettes. Tja Dirk, wat moet ik hier schrijven? Voor anderen soms nauwelijks te
begrijpen of te volgen, konden we toch goed met elkaar door een deur. Steeds
weer kwam je dat ‘eigenwijze menneke’ vertellen hoe het wèl moest en of ik hier en
daar wel aan had gedacht. Je relativerende opmerkingen en dooddoeners als
“iedereen heeft het druk” misten hun werking niet. Nu we samen half Nederland zijn
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afgereisd voor dit onderzoek, hoop ik dat we in de toekomst voor het volgende
onderzoek de andere helft nog kunnen afreizen. Maar let dan svp wel beter op die
rode verkeerslichten!
Prof. dr. Martin van’t Hof, wat had ik zonder jouw statistische kennis, hulp en
nuchtere kijk op de zaken moeten doen? Je bracht de betekenis van de cijfers zo
prachtig kort onder woorden, dat het resultaat ineens ‘vatbaar’ werd. De strijd met
de reviewers wist je altijd ten goede te keren. Ook je ideeën met betrekking tot de
opzet van de diverse studies zijn van onschatbaar belang geweest.
Prof. dr. Paul Stoelinga, bedankt voor de samenwerking in de implementatiestudie.
Zonder je medewerking hadden we deze studie nooit kunnen uitvoeren en de
resultaten op deze manier kunnen meten.
Ing. Jan Mulder, uren hebben we doorgebracht met de verwerking van de data van
de implementatiestudies. Door jou heldere kijk op de zaken wisten we uiteindelijk
dat het toch wel goed zat, temeer omdat je altijd alles dubbel controleerde. De
verfrissende discussies wierpen vaak een interessant licht op de materie, en je
reacties op de commentaren van de reviewers zijn van onschatbaar belang
geweest. Ik hoop dat ik nog vaker een beroep op je mag doen.
Dr. Kerstin Knutsson, thanks for your permission to use your 36 cases of
asymptomatic impacted mandibular third molars. Without these cases, the studies
described in this thesis could never have been conducted. I hope we can perform
further joint research projects in the near future.
De leden van de manuscriptcommissie, die veel tijd en energie hebben gestoken in
het beoordelen van het ontwerpproefschrift.
De participerende Alphagroepen en de panelleden. Zonder jullie medewerking
konden een aantal van de hier beschreven studies nooit worden uitgevoerd.
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De secretaresses van de afdeling, Ans Giesbertz en Francis Ligterink. Altijd (veel
te) druk bezig, maar ik kon toch een beroep op jullie doen. Hoewel vaak veel te laat
iets gevraagd, wisten jullie het toch weer altijd voor elkaar te krijgen.
Harry Hoogenboom, hoe vaak kwam ik niet naar je toe met alweer een
computerprobleem, dat blijkbaar alleen bij mij optrad. Bedankt voor het telkens
weer aan de praat krijgen van mijn computer, zonder dat er data verloren zijn
gegaan.
Angela. Was soll ich hier schreiben? Es ist doch alles selbstverständlich, wirst du ja
sagen. Aber stimmt das wirklich?
Onze kinderen Aline, Jan, Anna en Jeron. Hoe vaak vroegen jullie niet wanneer ik
weer eens vrij was, en waarom ik zelfs in het weekend naar de universiteit ging.
Wat moest dat wel niet voor een boekje zijn, als dat zoveel tijd kostte? En waarom
was dat niet in het Nederlands, zodat iedereen het kon lezen? En wat was dat met
die studentjes die zoveel extra tijd vroegen? Zonder Aline’s hulp, uiteraard tegen
betaling, had ik nooit de cijfers van de toetsen en tentamens zo snel kunnen
verwerken en me weer volledig aan mijn onderzoek kunnen wijden. Kinders, ik






Wil van der Sanden werd geboren op 1 maart 1963 te Made. Hij behaalde in 1981
het VWO diploma aan het Dongemond College te Raamsdonksveer. In datzelfde
jaar begon hij zijn studie tandheelkunde aan de Katholieke Universiteit Nijmegen. In
1986 behaalde hij het diploma tandheelkunde.
In die tijd was er sprake van een relatief tandartsen overschot in Nederland, en
zoals velen van zijn jaargenoten vertrok hij naar Duitsland. Na een aantal
waarnemingen vestigde hij zich in Duisburg (D), waar hij jarenlang een
tandartspraktijk voerde.
In 1998 startte hij met de werkzaamheden voor dit proefschrift, maar bleef
daarnaast nog werkzaam in de tandheelkundige praktijk. Als snel participeerde hij
in het onderwijs aan studenten tandheelkunde, en nam daarnaast nog andere
coördinerende (onderwijs)taken op zich.
Hij is gehuwd met Angela en trotse vader van Aline, Jan, Anna en Jeron.
